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This training school is presented specifically for 
commercial applicators of agricultural chemicals 
hy the University of Illinois College of Agricul­
ture, Agricultural Extension Service, and Illi­
nois Natural History Survey, hut is open to all 
persons involved in the handling of agricultural 
chemicals. The school promotes the proper, timely, 
and wise use of agricultural chemicals. We grate­
fully acknowledge the assistance of officers of 
the Illinois Association of Aerial Applicators and 
the Agricultural Spraying Association in planning 
the program. Abstracts in this manual bring to you 
the latest research information, but do not con­
stitute positive recommendation unless so stated. 
Statements made herein are the responsibility of 
either the speaker or the institution he represents. 
Reproduction and publication are permitted only 
with the approval of each author.
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To
G. C. Dec ker  and J. H. B i g g e r
These two men have "been so instrumental in the continued 
success of the Illinois Custom Spray Operators' Training School that 
we take this opportunity to express our gratitude for their devoted 
service over these 17 years'. Our insect control program in Illinois 
has "been guided hy these two men, whose combined experience represents 
almost eight decades of know-how and service to the people of Illinois 
and the United States.
Both men are nationally prominent 
in their professional fields. Both "believe 
in the value of practical field entomology as 
opposed to theoretical armchair entomology.
They have lived their professional lives as 
they have "believed. Thus these pictures to 
us represent "Portraits of Two True Public 
Servants."
This dedication is our humble way 
of saying thank you to these two dedicated 
entomologists. George and John, the pleasure 
and "benefits of this association have "been 
ours.
Extension Service in Agriculture and Home Economics 
University of Illinois College of Agriculture in 
Cooperation With the Illinois State Natural History Survey
Urbana, Illinois
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1965 Pesticide Dealers’ Clinics
Many of you have attended at least one of our area Agricultural Chemical Clinics 
during the past four years. We have now changed the name of these clinics to 
Pesticide Dealers’ Clinics. We invite you to attend one of these clinics this 
year. Following are the dates for the clinics and the program that will he pre­
sented.
Morning - Pesticides for the Homeowner 
9^30 a.m.
Coffee and Get-Acquainted Session
10:00 a.m. sharp
Termites and Their Control................... ............. H. B. Petty
Nuisance Insects............................................ Steve Moore
Homeowner Insecticide Recommendations ..................... H. B. Petty
Disease Control for the Home Gardener...............Malcolm Shurtleff
Mode of Action of Insecticides............................. Steve Moore
How the Homeowner Can Avoid Pesticide Drift Prohlems. . . B. J. Butler
Identifying and Controlling Lawn Weeds...................Ellery Knake
Roaches and Their Control................................. Steve Moore
Pesticide Safety in the Home....................... .. . . .H. B. Petty
12:00 - Lunch
Afternoon - Pesticides for the Farmer 
1:00 p.m. sharp
Poultry Insect Control...................................... Steve Moore
The Insect Situation........................................ H. B. Petty
Weed Control Hoe-Down Ellery Knake
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Field Crop and Livestock Condensed
Insecticide Recommendations...............H. B. Petty and Steve Moore
Maize Dwarf Mosaic....................................Malcolm Shurtleff
0
Equipment Management T i p s ......................... . . . B. J. Eutler
Seed Treatment for Small Grains..................... Malcolm Shurtleff
The Trend in Soil Insecticides............................. H. B. Petty
A Farm Fly Control Program for Your Customer........ .. . .Steve Moore
Questions and Answers ,
Adj ourn
Date City Meeting Location
Fehruary 1 Mt. Vernon, Illinois Moose Hall (800 Broadway)
2 Springfield, Illinois Holiday Inn East (Junction 
Interstate 55 and Linn St.)
3 Macomb, Illinois Capitol Room, Union Building, 
Western Illinois University 
(Use Stadium Parking Lot)
4 Dixon, Illinois Lincoln Manor Restaurant 
(Worth Edge, Route 52)
5 Joliet, Illinois Holiday Inn (Junction Routes 
52 and 66)
We hope to see you at one of these clinics and look forward to hecoming letter 
acquainted with you.
Prepared "by Pesticide Dealers’ Clinic Committee:
B. J. Butler 
Ellery Knake 
Steve Moore
H. B. Petty 
Malcolm Shurtleff
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director. 
Acts approved "by Congress May 8 and June 30, 191^ -.
SEVENTEENTH ILLINOIS 
CUSTOM SPRAY OPERATORS’ TRAINING SCHOOL
Sponsors:
1:30 p.m.
h : 00
7:30­
9:30
January 20 and 21, 1965
Illini Union Building 
University of Illinois, Urbana, Illinois
Extension Service in Agriculture and Horae Economics, University of 
Illinois College of Agriculture, and Illinois Natural History Survey
SPECIAL EVENTS
Tuesday Afternoon, January 19
Business Administration Session.......................General Lounge
This is the fifth year for our business management session 
for custom applicators and others who are interested in 
more efficient management. The following topic will be 
presented; if you are interested, please plan to attend.
More Profits Through Better Management ........ '. . .Rollin Dunsdon
The best spent management dollar is the one that returns 
the greatest profit to you. This discussion will point 
the way to how you can build a more profitable business.
Business Meeting of the Aerial Applicators Association . . .Room 215
Business Meeting of the Illinois
Ground Operators Association.......... • .................. Room 213
Smoker and Early Registration ....................... General Lounge
If you are in town, come over. You can register, talk 
shop, and drink coffee with old friends and make new 
ones .
(Over)
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FORMAL PROGRAM
■ Illini Union Building
Wednesday Morning, January 20, Illini Room 
8:15 a.m. Registration Begins 
9:00 Movies
9:^5 School Bell Rings
F. B. Lamharn, Presiding
9:52 Corn Borer and Corn Leaf Aphid Control.............. W. H. Luckmann :
Maize Dwarf Mosaic..................................... W. N. Stoner
The Illinois Dwarf Mosaic Situation ..............  M. C. Shurtleff
Johnsongrass Control and Its Effect on
Maize Dwarf Mosaic..................................... E. L. Knake-
Other Closely Related Corn Virus Diseases............ W. N. Stonery.
Results With Ultra-Low-Volume
Insecticide Applications. . ..................... Kenneth Messenger
Results of Ultra-Low-Volume Applications
for Fly and Mosquito Control in Urban Areas ..........  Steve Moore
Equipment for Ultra-Low-Volume Application. . . . Kenneth Messenger
New Equipment for Herbicide Drift Control .......... M. R. Gebhardt
Pre-Emergence Treatments for Soybeans , ..............  E. L. Knake-
12:30 p.m. Lunch
Wednesday Afternoon, January 20, Illini Room 
W. 0. Scotta Presiding
1:30 Pesticide Dealers Clinics and •
Condensed Insecticide Recommendations.................H. B. Petty
196k Illinois Survey of Weed Control Practices
and Herbicide U s e ................................... Hosea Harkness
Canada Thistle Control............................... W. F. Meggitt
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. Herbicide Mixtures for Pre-Emergence Weed Control . . . F. W. Slife
Rainfall Patterns and Pre-Emergence Treatments. . . . Stan Changnon
Pre-Emergence Treatments for Corn .................
Coffee Break
Insecticide Toxicity to Bees.......................
The Alfalfa Weevil's Habits and
Life History..................................... C. C . Blickenstaff
The Illinois Alfalfa Weevil Situation ............ .Richard Dysart c"
Alfalfa Weevil Control........................... C . C. Blickenstaff
Row-Crop Spray Equipment for Improving 
Herbicidal Effectiveness...........................
Do Herbicides Replace Corn Cultivation? ........  ,
5:00 p.m. Adjourn ■
. . E . L . Kn ake -
Thursday, January 21, Illini Room 
H. B. Mills, Presiding
8:30 a.m. The Insect Situation............................... . . H. B. Petty
Weed Control in L a w n s ................ "........... . . F. W. Slife ^
Pesticide Safety Factors........................... . . H. B. Petty ^
New Herbicides and New Treatments ................ . . F. W. Slife L
Corn Soil Insecticide Trials, 196^-................. Ralph Sechriest1"
Northern Corn Rootworm Situation in Illinois. . . .
Western Corn Rootworm Situation and Control . . . .
Coffee Break
Black Cutworm Control With Organic Phosphates and 
and Other Insecticides.............................
Studies of Atrazine Residues in Soils W. F. Meggitt
- h -
Accumulation and Dissipation of Aldrin
Residues in Soils..................................... G. C. DeckerP
Factors Affecting Soil Residues and Pre­
Emergence Herbicides ................................... F. W. Slifet"'
Post-Emergence U-(2,U-DB) Treatments for Soybeans. . . .E. L. Knake^
Post-Emergence Sprays for C o r n ......................... F. W. Slife ^
Questions
12:30 p.m. Adjourn
TEE WAY TO THE CUSTOM SPRAYERS SCHOOL BUS SERVICE
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Rt. 150
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Shuttle Bus Service from Parking 
Lot to Illini Union Building.
Schedule
Jan. 20: 8:00-11:30 a.m. 
4:00- 6:00 p.m.
Jan. 2 1: 8:00-1:30 p.m.
Entrance
Enlarged Map of 
Parking Lot
Parking facilities near the Illini Union Building are limited. Please 
use parking lot northeast of the Assembly Hall. Two Buses, each cap- 
ahle of carrying 70 passengers, will he used.
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CONTROL OF EUROPEAN CORN BORIR AND CORN LEAF APHID ON FIELD CORN
Economic Entomology Staff
The European corn "borer has not "been a serious pest of field corn in 
Illinois since 1956. During the intervening eight years, many new and prom­
ising insecticides have appeared on the market, and some already have label clear­
ance for use on corn. In 1964 several insecticides were tested on field corn to 
evaluate their effectiveness in controlling first-generation European corn borer.
A few of them, are still in the experimental stage. Most of those tested, however, 
are being widely used to control insects and have been approved for use on corn.
These insecticides were applied with a Noble gravity-flow granule ap­
plicator mounted on a hi-clearance sprayer. Three of the tests were conducted in 
fields near Princeton; the fourth was in a field near Granville. The corn borer 
population was low in two of the fields, and insecticide treatment would normally 
not be recommended. However, all of the tests were satisfactory for indicating 
the relative effectiveness of the insecticides in controlling the corn borer.
Corn leaf aphid was abundant in one field, and records were taken on 
the reduction in number of severely infested whorls and tassels in each insecti­
cide plot.
Details and performance results for each test are given in Tables 1,
2, 3* and 4.
Results and conclusions: Although the fields of corn treated in these
tests contained low numbers of corn borers, the results show the relative per­
formance of each material in controlling the corn borer. Data were similar in 
all fields.
Diazinon at 0.7 to 1.0 pound per acre was superior to DDT, carbaryl, 
and phorate in controlling the corn borer. Carbaryl at 1.2 to 1.8 pounds per 
acre gave better control than DDT at 0.8 to 1.4 pounds per acre and phorate at 
0.7 to 1.0 pound per acre. Diazinon, carbaryl, and phorate all performed well 
in these tests, giving satisfactory control. Where desirable and where the label 
permits, these insecticides may be substituted for DDT in controlling first- 
generation European corn borer in field and sweet corn.
In the single test where it was included, S-parathion (Niran) performed 
better than all other materials, giving almost complete control of the cprn borer.
Experimental compound N-2790 (Stauffer) and dimethoate did not give 
satisfactory control of borer at the rates tested.
In Field A (Table 2), the corn leaf aphid was abundant. Phorate-IOG 
at 10 pounds of granules per acre gave excellent control of this pest on tassel- 
ing corn. .
In these tests, tassel ratio was used for timing the application; i.e., 
the treatment was not applied until after the tassel ratio had reached 30. This 
method of timing the treatments was found to be effective for DDT. Diazinon. 
carbaryl, and phorate all gave good control under this method of timing.
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TaBle 1. Comparison of Several Insecticides Applied as Granules to Field Corn 
to Control First-Generation European Corn Borer
Treatment and 
formulation
Dosage 
of actual 
toxicant 
lb./acre
No. of corn 
Borers per 
100 stalks
Percent of 
reduction 
in corn 
Borers
CarBaryl 5& 1.2 9 85.5
Diazinon l4G 0.8 7 88.8
DPT 5G 0.8 14 j j . b
Phorate 10G 0.7 16 74.2
Dimethoate 10G
N-2790 iog4/
No treatment
0.5 19 70.0
0.7 29
62
53.2
1/ Stauffer experimental compound.
Treated: June 29, 1964, 6-9 p.m. Tassel ratio, 65; average 44 percent of plants
with fresh whorl feeding. Commercial-type ground application with 
granule applicator.
Yield: Treatments averaged 119 hu. per acre; no treatment averaged 116 Bu. per
acre. Equrvalent yield reduction was 5*3 percent per Borer per stalk.
Table 2. Evaluation of Several Insecticides Applied as Granules to Two 
Adjoining Cornfields (Fields A and B) Treated at the Same Time 
to Control First-GeneralIon European Corn Borer and Corn Leaf Aphid
Treatment and 
formulation
Dosage 
of actual 
toxicant 
IB./acre
No. of corn 
Borers per 
100 stalks
Percent of 
reduction in 
corn Borers
Percent of 
tassels severely 
infested with 
corn leaf aphids
Field A Field B Fields A and B Field A
Diazinon l4G 1.0 19 11 93-1 6
CarBaryl 5& 1.8 27 8 90.7 11
DDT 5D 0.8 27 47 80.2 18
Phorate 10G 1.0 32 36 81.8 1
Dimethoate 10G 0.9 80 4o 67.8 6
No treatment 210 163 15
Treated: June 30, 1964, 8-10 a.m. Field A tassel ratio, 59; average 54 percent
of plants with fresh whorl feeding. Field B tassel ratio, 44; average 
52 percent of plants with fresh whorl feeding. Commercial-type ground 
application with granule applicator. Princeton, Illinois.
Yield: Field A treatments averaged 78.5 "bu. Per acre; no treatment averaged
70 hu. per acre. Equivalent yield reduction was 5.8 percent per Borer 
per stalk.
-3-
Table 3* Effectiveness of Some Insecticides Applied as Granules to Pre- 
Tasseling Field Corn to Control First-Generation European Corn Borer
Dosage Percent of
of actual No. of corn reduction
Treatment and toxicant borers per in corn
formulation per acre 100 stalks borers
Diazinon l7G 0.7 8.0 82.4
Diazinon l^G 1.0 1.0 97.3
DDT 5G 0.8 2.0 95.6
DDT 5G 1.7 1*5 96.T
S-Parathion 10 Gi/ 
S-Parathion 10G^
0.6 0.25 99-5
0.8 0.0 100.0
Phorate 10G 1.0 6.0 86.8
Dimethoate 10G 0.9 27.0 77.2
Cartaryl 50 1 .1 10.0 78.0
Cartaryl 50 1.8 7-b 83.8
No treatment 75.7
1/ Monsanto Chemical Company.
Treated: July 2, 1967, 7-9 P*m. Tassel ratio, 65; average 72 percent of plants
with fresh whorl feeding. Commercial-type ground application with
granule applicator. Granville, Illinois.
Table 7. Summary of Average Control of 'First-Generalion European Corn Borer
With Four Insecticides Applied as Granules to Four Fields
of Pretasseling Field Corn, 1967 Tests
Pounds Percent of
of actual No. of corn reduction
Treatment and toxicant borers per in corn
formulation per acre 100 stalks borers
Diazinon l7G 0.7-1-0 9 92.5
Carbaryl (Sevin) 50 1 .2-1.8 13 89.2
DDT 5G 0.8-1 . b 18 85.O
Phorate (Thimet) 10G 0.7-1.0 23 80.8
No treatment 120
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PRELIMINARY EXPERIMENTAL LATA ON EFFECTIVENESS OF EXPERIMENTAL 
COMPOUNDS SD-84-4-7 AND SD-9129 IN GONTROLEENG 'CORN EARWORM 
AND EUROPEAN CORN BORER ON SWEET CORN
W. H. Luckmann
Tests were conducted during August and September 1967 at Urbana and 
Rochelle, Illinois, to evaluate the effectiveness of Shell Development experi­
mental compounds SD-8777 and SD-9129 in controlling the corn earworm and the Euro­
pean corn Borer on sweet corn. The chemicals were compared with carbaryl.
Experiment 1: SD-8777 (75$ WP), SD-9129 (azodrin 3.2 lb./gal. EC) and
carl aryl (Sevln 80$ sprayal le) were applied in a commercial manner with a Hahn 
hi-clearance sprayer at the rate of 30 gallons of spray per acre at 150 psi pres­
sure. The treatments Began on August 22, and the corn was harvested on Septem­
ber l7. The data from this test are presented in Table 1; they are Based only- 
on observations of the corn earworm.
Experiment 2 : Plots of 25 ears each were injected with l/b ml. of
0.1$, 1$, and 2$ aqueous solutions of SD-9129, SD-8777, and carbaryl. The solu­
tion was placed in the silk channel of the ear, and each ear was treated only one 
time. The ears were injected on August 2b and harvested on September 11. The 
results of this test are presented in Table 2.
Experiment 3‘ Three, four, and five applications of SD-8777, SD-9129, 
and carbaryl were applied with a knapsack sprayer to sweet corn in cooperation 
with a commercial grower. The insecticides were applied to the ear zone in 75 
gallons of water per acre. The data presented in Table 3 are an average of re­
sults obtained from three separate tests harvested on September 11, l6, and 27 
to evaluate the effectiveness of these chemicals in controlling both the European 
corn borer and the corn earworm.
Conclusions: The data presented here were obtained in 1967 from pre­
liminary tests conducted to evaluate the effectiveness of SD-8777 and SD-9129 on 
the corn earworm and the European corn borer. The data show that SD-9129 and 
SD-8777 are very toxic to these insects. These chemicals gave excellent control 
of both the corn earworm and the European corn borer at dosages of 1-5 to 1.6 
pounds per acre,
SD-9129 did not give economical control of the corn earworm at dosages 
of 1 pound or less; SD-8777 was not tested at rates below 1.5 pounds per acre.
In these tests SD-9129 at 0.8, 1 .0, and 1.6 pounds per acre and SD-874-7 
at 1.5 pounds per acre were superior to 2 pounds of carbaryl in controlling the 
corn earworm, but SD-9129 was only slightly superior to carbaryl in controlling 
the European corn borer. SD-8777 and SD-9129 appeared about equal in effectiveness 
against the corn earworm, but SD-9129 gave slightly better control of the Euro­
pean corn borer.
Table 1. Comparison of Effectiveness of Three Insecticides Applied as 
Sprays in a Commercial Manner to Late-Planted Sweet Corn 
to Control the Corn Earworm
Sosage of 
actual Percent of ears infestedi/ Percent of
Percent of 
reduction
Insecticide
toxicant 
per acre
Silk
only
Ear-
wash£y
Ear- 
trim3/
damaged
ears
in damaged 
ears
SD-8777 1.5 3*7 3.0 3.3 6.3 93m
SL-9129 0.5 3-7 3-0 30.0 33.0 65.3
SD-9129 1.0 5.0 8.3 8.3 16.6 82.6
Cartaryl 2.0 9.3 11.3 22-3 33-6 67.7
No treatment -  - 7.0 7.3 90-7 95.0 -  -
1/ Based on examination of 300 ears per treatment.
2/ One or more kernels slightly damaged.
3/ Tip of ear must he cut off for market or processing.
Note: Victory Golden sweet corn sprayed in a commercial manner with 
clearance sprayer at the rate of 30 gallons of spray per acre 
25, and 30 and September 2 and 6. Corn harvested on September 
Urbana, Illinois.
a hi-
on August 22
i7, 1967,
Table 2. Comparison of Three 
of Developing Sweet
Insecticides 
Corn Ears to
Injected Into the Silk Channel 
Control the Corn Earworm
Infestation in 25 ears
Insecticide-^/
Number of Number of Number of ears damaged
live worms dead worms Ear-wash Ear-trim Total
Carbaryl 2 °jo 5 21 1 2 3
Carbaryl ± °jo 33 2 7 18 22
Carbaryl 0. Y jo 35 2 7 21 25
8777 2°jo 6 20 0 0 0
8777 l# 15 18 1 12 13
8777 0.1io 29 0 1 27 25
9129 2< jo 2 29 0 0 0
9 12 9 1$ 28 12 8 10 18
9129 0.1# 28 0 1 27 25 '
No treatment 29 0 1 27 25
1/ One-fourth ml. of 0.1, 1, and 2 percent aqueous solutions injected into the
silk channel of silking ears.
Note: Victory Golden sweet corn treated on August 27 and harvested on Septem­
ber 11, 1964, Urbana, Illinois.
Table 3* Comparison of Effectiveness of Three Insecticides Applied as Sprays With a Knapsack Sprayer
to Control the Corn Earworm and the European Corn Borer Attacking Ears of Sweet Corn
Average of tbr;ee tests each treatment
Dosage of Number % ear si/ °]o earsi/ ■'jo ears % reduction
actual of damaged Borers damaged Earworms free of Corn Ear-
toxicant treat- by corn per by corn per 100 any worm borer worm
Insecticide per acre ments borer 100 ears earworm ears damage damage damage
SD-8747 1.5 3 10.7 33*3 18.7 33 70.6 85 74
1.5 4 7.7 16.3 11.7 19 87.3 93 87
1.5 5 2.7 8.7 9-3 16 88.7 95 87
SD-9129 1.6 3 k.O 17.7 37*3 101 60.0 94 79
1.6 k 0.7 3*3 12.0 22 87.3 99 87
1.6 5 0.0 0.0 6.7 1! 93*3 100 91
SD-9129 0.8 3 1.3 13*3 54.7 113 U - 3 98 25
0.8 8 3*o 4.7 23*3 48 73*7 96 69
0.8 5 2.0 2-7 23-3 39 75*3 96 68
SD-93 9^ 0.7 3 If-0 29*3 78.7 217 17-3 94 0
0.7 4 2.7 10.7 57-3 l7l 7o.o 96 23
o.7 5 1*7 4.0 60.0 87 38.7 97 18
Garb aryl 2.0 3 6-7 18.7 57.3 95 37*3 90 21
2.0 k 7.o 4.7 3U 7 58 61.3 94 54
2.0 5 2.0 3*0 29*3 53 68.7 96 60
No treatment 3 69.3 256.7 72.7 131 3-3
4 69.3 314.0 74.7 133 2.0
5 57-3 278.7 73*3 l78 1*3
1/ One or more kernels damaged. Based on examination of 75 to 150 ears of Golden Hybrid sweet corn.
Note: Treatments applied at three-day intervals. Each vertical line of data represents average of three ex­
periments conducted in three different plantings of sweet corn, Rochelle, Illinois.
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MAIZE DWARF MOSAIC 
Malcolm C. Shurtleff
Maize dwarf mosaic is the name of a new virus disease of corn first 
reported in a few fields in southern Ohio and in Arkansas in 1962. By 1967 the 
disease had spread into at least 11 other states, including Illinois.
Economic Losses
Maize dwarf mosaic is potentially the most serious disease of corn to 
invade the Corn Belt. In Ohio, the loss from this disease in 1967 was estimated 
at 5 million Bushels. Yields in hard-hit fields fell from 100 to 150 "bushels per 
acre to 5 "bushels or less. An overall loss of 10 percent was reported for more 
than 15,000 acres in the Scioto, Ohio, Muskegon, and Miami River valleys. The 
loss in Scioto county was 20 to 30 percent of the total corn crop.
Other states that reported major losses included Tennessee, Kentucky, 
Arkansas, and Missouri. A number of fields in each of these states have Been 
abandoned so far as corn production is concerned.
s
In Missouri, losses of 90 to 95 percent were reported in 1967 in se­
verely affected fields in several counties--especially Jefferson, where an esti­
mated 70 to 85 percent of all corn plants in the county were infected. In Arkansas, 
corn yielded 3 to 30 Bushels per acre where maize dwarf mosaic was severe. In 
Tennessee, 500 to J00 acres near Memphis suffered a 50 percent loss. In the south­
central counties, the loss was estimated at 70 percent, with losses of 100 percent 
in certain fields. The overall loss in Tennessee, involving some 10,000 acres, 
was 20 percent, or roughly 100,000 Bushels.
In 1964, several states reported greater losses on late-planted corn 
than on fields planted earlier. In Missouri, many late-planted fields were a 
complete loss, while in Tennessee a 30 percent loss and 50 to 70 percent infec­
tion were reported.
In southern Illinois, about 2,000 acres were found to Be infected in 
1967; about half of this acreage was in Pulaski and Alexander counties. Maize 
dwarf mosaic was also found in Massac, Union, Jackson, Calhoun, and Wabash coun­
ties. The disease was suspected in Champaign, Vermilion, Coles, and Macon coun­
ties But was not positively identified.
The corn crop was estimated to Be reduced By 70 percent or more on about 
700 acres in extreme southern Illinois. On another 700 acres, the loss was Be­
tween 5 and 50 percent. Very light or trace infections were found on the remain­
ing 1,200 acres. In one late-planted field of corn grown for silage, the yield was 
reduced from an expected normal 8 tons to about 2 tons.
If the pattern in Illinois follows that found in the neighboring states 
of Ohio, Missouri, Indiana, Kentucky, and Tennessee, corn growers in Illinois can 
expect maize dwarf mosaic to Be much more widespread and destructive in 1965 and 
future years than it was in 1967. For example, the disease was found in three
Missouri counties in 1963 and in 42 counties in 1964. In Ohio, only one or two 
fields were found to he infected in 1962. By 1964 the disease was reported in 
some 85 counties from the Ohio River in the south to Lake Erie in the north, and 
from the Indiana to the Pennsylvania state lines. In Tennessee, where some farm­
ers claim to have seen maize dwarf mosaic in 1963  ^ the disease was diagnosed in 
40 counties in 1964--and probably was present in every county where corn was 
grown.
The disease reappeared in 1964 in Ohio, Kentucky, Missouri, Indiana, 
North Carolina, South Carolina, and other states where it was found in 1963. In 
general, losses were much greater in 1964, and the disease much more widespread-- 
especially late in the season.
Geographical Range
In 1964, maize dwarf mosaic was reported from the following states: 
California, Iowa, Illinois, Missouri, Arkansas, Tennessee, Kentucky, Indiana, 
Ohio, West Virginia, Virginia, North and South Carolina, and possibly Kansas and 
Nebraska. Corn stunt, another serious virus disease of corn that closely resem­
bles maize dwarf mosaic, was reported from Florida, Georgia, Alabama, Arkansas, 
Mississippi, and Louisiana. Maize dwarf mosaic and stunt are believed to be 
"mixed together" in these latter southern states as well as in southern Missouri, 
Arkansas, and possibly Tennessee and South Carolina. Other states may well have 
had one or both diseases in 1964, but they were not adequately surveyed.
In many states maize dwarf mosaic has been found only in bottomland 
soils close to major rivers and other bodies of water. In Ohio, Tennessee, Ken­
tucky, Indiana, Iowa, Arkansas, Missouri, and North Carolina, however, the dis­
ease was also found in upland soils many miles from a major river--particularly 
late in the season.
Symptoms
The first symptoms of maize dwarf mosaic appear in the younger leaves 
as an indistinct light and dark green mottling between the veins or as elongate, 
pale green blotches (flecks) and interrupted stripes. The blotches and stripes 
often merge and become quite yellow, giving affected plants a pronounced yellow­
ish cast.
Diseased plants are often stunted or dwarfed from a bunching of the 
upper internodes. The degree of stunting and the development of later symptoms 
apparently depend on a number of factors, including the age and maturity of the 
plant when first infected (inoculated) with the virus, the corn hybrid or inbred, 
strain of virus involved, temperature, soil fertility, and probably other factors.
In the field, the mosaic symptoms frequently disappear, especially dur­
ing hot weather. Diseased plants remain dwarfed or stunted, with yellowish tops. 
About tasseling time, or soon after, brilliant reddish-purple streaks and blotches 
begin to develop in the leaves, particularly the upper ones. Certain leaves ap­
pear to be largely reddish-purple. Some corn hybrids do not develop this easily 
recognized symptom.
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In some fields, particularly in cooler areas, mosaic, yellowing 
(chlorosis), and purple-reddening of the leaves all appear at the same time-­
even on the same plant.
Excessive tillering and the development of multiple ear shoots are 
other common symptoms. Early-affected plants produce only nubbin ears that are 
usually partly or totally barren. Many of these plants die prematurely.
We suspect that corn plants infected after tasseling, and at the begin­
ning of rapid ear development, produce a normal yield and are normal in height. 
The appearance of large, reddish-purple streaks and blotches on the upper leaves 
is the only indication of disease.
Positive identification of maize dwarf mosaic cannot be made by field 
symptoms alone. Symptoms closely resembling the new disease may be caused by the 
corn stunt or other viruses, residual herbicide in the soil, mechanical or insect 
damage to the roots or stalks, lack of one or more essential nutrients (e.g., 
zinc, magnesium, potassium), drought combined with hot, dry winds, and probably 
other factors.
Virus Studies
Because similar symptoms may be produced by a variety of causes, it is 
necessary to transmit the virus from infected plants by sap transfer and to show 
infectivity on other corn, sorghum, or Johnsongrass plants. Other laboratory 
techniques, such as electron microscopy and serology, are necessary to positively 
identify the maize dwarf mosaic virus.
Research work at Illinois by Dr. H. H. Thornberry and Mary Ruth (Phil- 
lippe) Thompson have shown that the new disease is associated with a virus com­
posed of elongated, flexuous rods (12-15 by 750-825 millimicrons). It has not 
been proved, however, that this virus is the sole cause of the disease in the 
field. Spherical virus-like particles were also found in some mounts of juice 
from diseased corn plants but were not observed in sap from healthy test plants. 
This suggests that more than one virus may be associated with maize dwarf mosaic.
Other laboratory work has shown that the virus is quite unstable in ex­
pressed sap and is difficult to purify. Once the virus is purified, it will then 
be possible to identify different virus strains and develop quick and reliable 
serological techniques that may eliminate the present tedious transmission work.
How Spread?
When first discovered, maize dwarf mosaic was thought to be corn stunt. 
The two diseases are primarily distinguished by the ways in which the viruses are 
transmitted. The corn stunt virus is transmitted only by specific leafhoppers. 
About a year ago it was found that the virus associated with maize dwarf mosaic 
could be easily transmitted mechanically from one corn plant to another by using 
sap from infected plants. Since many sap-transmissible viruses have aphids as 
natural means of spread, attempts at insect transmission were the next logical 
step. Recently researchers at the Arkansas, Ohio, and other experiment stations
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have shown that several species of aphids can transmit the maize dwarf mosaic 
virus from an infected corn plant to healthy corn, sorghum, Johnsongrass, and 
other grass hosts. It has "been found that aphids may acquire the virus while 
feeding for as short a period as 20 seconds. Other aphids capable of being virus 
carriers (vectors) will probably be reported soon.
The most efficient aphid vectors, or carriers, for transmitting the 
maize dwarf mosaic virus in the Corn Belt will probably prove to be those that 
migrate considerable distances and move restlessly about from plant to plant 
within a field (e.g., green-peach aphid). They may not necessarily be those 
(e.g., corn leaf aphid) that find corn or sorghum a suitable host on which to 
feed and multiply regularly.
Other Grass Hosts of the Maize Dwarf Mosaic Virus
Johnsongrass, a prevalent weed along river valleys where dwarf mosaic 
is most serious, is probably the most Important overwintering host of the virus 
throughout much if not all of the Corn Belt and other areas where the disease is 
most severe. Several aphids also feed on Johnsongrass in the spring and summer.
To date the virus has been transmitted to all types of corn (field or 
dent, sweet, and popcorn), teosinte, sorghum, Sudangrass, sorghum x Sudangrass 
hybrids, sugarcane, large crabgrass, barnyardgrass, downy brome or cheat, Japa­
nese chess, bristlegrass, a number of foxtails (yellow, giant, green, giant green, 
robust purple, and robust white), cupgrass, Bromus mollis, as well as other 
Setaria and Panicum species. At present transmission to goosegrass, foxtail 
millet, lovegrass, and certain Pennisetum species is questionable.
As research continues, this list of susceptible grasses will undoubtedly
grow.
Hone of the small grains (wheat, oats, barley, and rye), or such common 
grasses as Kentucky and other bluegrasses, smooth bromegrass, orchardgrass, fes­
cues, wild rye, ryegrasses, quackgrass, bullgrass, and reed canarygrass are known 
to become infected. To date the maize dwarf mosaic virus seems to be restricted 
to members of the grass family.
The host range of the virus differs somewhat among investigators, pos­
sibly because of the strain of the virus or technique that is used, age of the 
grass plant, temperature, and presently unknown factors.
Control
At present the development of resistant corn hybrids and varieties ap­
pears to offer the best and most lasting method of control. Ho corn breeder can 
say with certainty, however, how long it will be before commercially acceptable, 
highly resistant single- and double-cross hybrids will be available to farmers.
We still do not know, for example, how many virus strains are involved and whether 
a hybrid that is highly resistant in Ohio or Kentucky will also be highly resist­
ant in Iowa, Illinois, or Missouri. Some corn lines that are rated "resistant" 
in field plots may actually be escapes--rejected by migrating aphids.
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Corn "breeders are optimistic, however, that suitable replacements for 
the more susceptible commercial lines will be developed. Resistance to the 
virus(es) now appears dominant to susceptibility, and inheritance studies so far 
have shown that relatively few genes are involved. On the basis of extensive 
196^ field tests in Ohio, Indiana, Kentucky, Tennessee, Mississippi, and Louisi­
ana, the possibility of having commercial corn hybrids and varieties with good 
resistance seems bright now compared with just a year ago. A considerable number 
of inbreds and crosses in common use by commercial, experiment station, and USDA 
sources have shown a high degree of field resistance to the maize dwarf mosaic 
virus. Many exotic strains of corn developed in Mexico and other Central American 
countries have also shown excellent field resistance.
Extensive field plantings, using all available corn germ plasm (standard 
lines, hybrids, synthetics, and interspecifics) that appear promising, are planned 
for 1965 in practically all states where the new disease has appeared. A "spec­
trum test" of 20 selected corn inbreds and other strains susceptible and resistant 
to both maize dwarf mosaic and stunt will be made in at least 13 breeding nurs­
eries and field plantings in 1965. Plants will also be experimentally inoculated 
in infested fields and in greenhouses under controlled conditions.
Until resistant corn varieties become available, the most immediately 
effective control measure would appear to be a vigorous Johnsongrass eradication 
program (see the following paper by E. L. Knake). Other perennial and winter an­
nual grasses known to harbor the virus should also be controlled in the vicinity 
of corn, sorghum, Sudangrass, and sorghum x Sudangrass hybrids.
Additional Research Planned for 1963
Aphids and other insects that are potential virus carriers will be 
studied. Their movement, spread, and multiplication will be investigated in rela­
tion to flight distance, time of year, feeding habits, ability to transmit the 
virus after feeding, and stage of development of corn and other virus-reservoir 
plants.
further efforts to purify and characterize the virus and to determine 
its full host range will continue. The search for the full cause of the disease-- 
whether it is the maize dwarf mosaic virus alone or whether it is a complex of 
two or more infectious agents--will occupy considerable research effort.
Surveys will be conducted, throughout the various states involved, to 
determine the distribution of the virus(es) in corn and other known host plants.
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JOMSONGRASS AND MAIZE DWARF MOSAIC 
E. L. Knake
Apparently Johnsongrass is one of the major hosts of this new corn 
virus disease. The virus may overwinter in Johnsongrass and then he transmitted 
to corn. This threat calls for renewed interest in a vigorous Johnsongrass con­
trol program.
Eliminating Small Patches of Johnsongrass. Johnsongrass first appears 
as a few scattered clumps along roadsides, railroads, or fences, on waste land, or 
in fields. If not controlled, a clump may become a solid stand in a few years.
The easiest way to keep Johnsongrass from spreading is to eliminate clumps or 
small patches promptly. Two materials are recommended for this purpose:
For clumps, use a cupful of Atlacide around the base of each clump.
For patches, use Atlacide at the rate of 6 pounds per square rod. Be sure to 
treat far enough from the plants for the chemical to kill the rhizomes under the 
soil surface. Atlacide may be used in dry form or mixed with water and used as 
a spray. Experienced operators may use sodium chlorate at the rate of b pounds 
per square rod. Sodium chlorate is a fire hazard on flammable material, such as 
clothing, hay, wood, or dry weeds. Atlacide contains sodium chlorate but is less 
hazardous because it also contains calcium chloride, which is a fire retardant. 
Both sodium chlorate and Atlacide will sterilize the soil for a year or more.
Use dalapon at the rate of 1 pound in 5 gallons of water. Treat when 
the grass is between 1 and 2 feet high. Apply a second treatment about three 
weeks later to kill any new growth. Dalapon acts through the leaves, so wet the 
foliage thoroughly with the spray.
A knapsack or small compression-type sprayer is satisfactory for treat­
ing small patches.
Controlling Solid Stands. One of the most practical times to control 
Johnsongrass is after harvest of winter wheat. Let the Johnsongrass grow for 
10 to l4 days after harvest. Chop or clip the infested stubble. Then let the 
Johnsongrass grow again to a height of 12 to 1^ inches. Spray with dalapon when 
the grass is growing actively. Use 8 pounds of dalapon in 30 to kO gallons of 
water per acre. Fall-plow. Plant corn or soybeans the next season. Use a pre­
emergence herbicide to keep the seed from producing new grass. A similar program 
can be followed for reserve acres being returned to crop production.
Where corn or soybeans are to be planted, but the previous crop could 
not be harvested in time or for some other reason dalapon could not be applied 
the previous summer, the following steps can be taken:
Omit spring tillage and let Johnsongrass grow about a foot high. Spray 
with dalapon, using 5 to 10 pounds in 30 to ^0 gallons of water per acre. Wait 
7 to 10 days and plow. Then wait two to three weeks before planting corn or soy­
beans, depending on the rate of dalapon that is used. (This delay allows the 
dalapon to decompose.) Then plant corn or soybeans. Use a pre-emergence herbi­
cide at planting time to control seedlings.
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Pre-emergence herbicides for controlling Johnsongrass growing from seed; 
are Eptam for corn and amiben for soybeans. Treflan and Yernam also appear prom­
ising, "but these latter two are suggested only for trial use in 1965, since the de­
gree of crop tolerance is not yet well established.
Dalapon and the pre-emergence treatments do not always completely 
eliminate Johnsongrass. Good cultivation will provide further control, and spot 
treatments later can also he helpful.
These herbicides sometimes damage crops, but the damage is usually not 
very significant when compared with the yield reductions caused by Johnsongrass.
Pastures and Hay Fields. If Johnsongrass is closely grazed for two or 
more seasons, the plants become weak or stunted. Frequent mowing will also weaken 
and partly control Johnsongrass. Although pasturing and mowing will not elimi­
nate the weed, the weakened plants will be more susceptible to other treatments.
Fencerows, Roadsides, Levees, Railroad Right-of-Ways, and Other Non­
Crop Land. Johnsongrass in fencerows and similar areas furnishes a supply of 
seed to infest fields. These areas need to be treated to eliminate the seed 
supply.
For clumps or small patches, follow the suggestions already given. The 
following procedure is recommended for more extensive infestations: To control
seed production, apply dalapon at the rate of 8 pounds in at least 30 to ko gal­
lons of water per acre when the grass is 2 to 3 feet tall. A second application 
at the same rate about two weeks later helps to kill roots and rhizomes. A third 
treatment may be needed late in the season to control new seedlings or new growth 
from old rhizomes.
Several other soil sterilants are also available that have been satis­
factory for railroads and other non-crop areas.
For a Johnsongrass control program to be most successful, cooperation 
is necessary between farmers, highway and railroad personnel, and anyone else 
responsible for infested areas. An increasing number of counties are appointing 
weed commissioners who have been doing a very commendable job, with emphasis on 
an educational approach.
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USING LIQUID CONCENTRATES FOR INSECT CONTROL 
Kenneth Messenger
Advances made in agricultural aviation during the first 25 years of its 
history were steady hut unspectacular. But about 19V7 new chemicals in liquid 
form began to replace dusts. The industry's potential brightened. By the end 
of 1948, half of the aircraft in the United States had been converted from dusters 
to sprayers. Perhaps fully as significant an advance is the recent transition to 
the ultra-low-volume technique that we are going to talk about today.
Not many years ago in the Middle East I learned that to control locusts 
300 pounds of bait was being used per acre. At the same time we had a bait that 
was effective at 10 pounds per acre. Then research gave us something better--a 
spray that did a better job, applied at 1 gallon per acre. This year a liquid 
insecticide applied at l/2 pint per acre did the job.
To control the white-fringed beetle in this country over the same 
period, volumes of spray have been reduced from 200 or more gallons per acre to 
1 pint per acre.
These examples are representative of a trend to simplify application 
techniques, to enhance safety, to reduce cost, and in some cases to increase ef­
fectiveness.
Low-volume aerial application is not new, but the great bulk of work 
is still being done with dosages of 1 to 3 gallons per acre.
In 1962 the Plant Pest Control and Entomology Research Divisions teamed 
up to test low volumes of dieldrin for grasshopper control and found that, whether 
we added the customary 1 gallon or as little as 1 pint of oil to the half ounce 
of dieldrin per acre, the results were not substantially different.
Then industry entered the picture. Representatives of the American 
Cyanamid Company brought in some samples of technical malathion and also a Pana- 
sol solvent. Malathion, although it eliminated the residue problem, had not 
found favor for use on federal-state cooperative grasshopper control programs, 
since at least 1 pound per acre applied as an emulsion had been required and 
ranchers were unable or unwilling to bear their one-third part of the cost of 
this treatment.
Knowing that much of the water in an emulsion evaporates when sprayed 
at the heights required for grasshopper control, we welcomed the opportunity to 
test the mixture of malathion and solvent at low-volume rates. The next logical 
step was to test this insecticide without dilution. Although it was fairly 
viscous, we were sure that it could be sprayed undiluted from aircraft. But we 
were to have three surprises: (l) The addition of solvent served no effective
purpose. (2) Malathion was at least twice as effective when applied undiluted 
as when applied as a water emulsion. And (3) the flow rate of the fairly viscous 
technical material when applied with standard equipment varied considerably with 
changes in temperature and with the quantity of entrapped air bubbles.
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The first two developments permitted ns to use considerably reduced 
rates of insecticide. The third development, a problem, was eventually resolved 
through minor modifications of the spray system, as will he described later.
Difficult to explain is the fact that almost everyone involved in the 
early, field tests was extremely reluctant to reduce rates of application below 
1 quart per acre. Some were almost belligerently opposed to the idea. This at­
titude possibly was generated by experience, but more likely it was, I,think, a 
reflection of habit.
But the spectacular results of a few tests with undiluted malathion 
finally overcame prejudice, and we specified its use on the 196^ cereal leaf 
beetle program. In 1963 ’the treatment consisted of 16 ounces of malathion ap­
plied as a water emulsion at the volume rate of .1 gallon per acre.
In 1964 we started with 8 ounces per acre, undiluted, and a swath spac­
ing of 100 feet. Within a few days results were so striking that swath spacing 
was increased to 150 feet, without changing calibration, so that the bulk of the
168.000 acres treated with malathion was at a rate of 5-3 ounces per acre. The 
cost for material and application dropped more than 65 percent in one year, and 
the results were far superior.
We had equally good fortune with our cooperative rangeland grasshopper 
control program. For the 12-year period prior to 196 ,^ control had been accom­
plished with the application of 1 gallon of material per acre. In 1964 the rate 
was reduced to l/2 pint of total material--a reduction of tyk percent.
For the treatment of more than one million acres, application costs 
were reduced by more than 50 percent. But this tremendous economic saving was 
just one factor. Perhaps more important, we were able to apply the new material 
without removing livestock from range or pasture. The residue problems that 
formerly attended the use of chlorinated hydrocarbons were eliminated.
The most striking implementation of this development has been on boll 
weevil in our cooperative effort to prevent its westward spread through the high 
plains area of Texas. The standard recommendation had been l/2 pound of methyl 
parathion In 3 gallons of water per acre. Not only were we concerned about some 
80 aircraft: spraying such a highly toxic material, but the application of 3 gal­
lons per acre is expensive. Prohibitatively expensive would have been the sub­
stitution of the acceptable 2 pounds of malathion applied as a water emulsion at 
3 gallons per acre. Two series of cooperative tests showed that .1/2 pint of tech 
nical malathion was equally as effective as the former standard methyl parathion 
treatments.
Although, because of adverse weather, a somewhat increased rate of mala 
thion actually was used on this million-acre program just completed, the total 
cost per acre was reduced by more than 50 percent.
Twenty planes did the work of 80. They could fly higher and thus more
safely.
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One of the revolutionary features in this new technique is that it no 
longer is a question of how much chemical an aircraft can carry, hut rather how 
much fuel capacity it has. In the example just cited, the chemical load was 
limited to 75 gallons because at 8 ounces per acre few agricultural aircraft 
could carry enough fuel to put out more than that amount.
The question often is asked: How is it possible to satisfactorily dis­
tribute an amount of liquid as small as l/2 pint over an acre of land? A con­
siderable part of the answer is uniform atomization. Working toward improved 
uniformity, we have designed and built a small spinner nozzle (about half as big 
as my fist) that produces a much narrower droplet spectrum than does any standard 
nozzle. It eliminates the larger drops that are wasteful and the very small 
drops that may drift off the target. This nozzle, which will soon be in commer­
cial production, can also be used on ground equipment, such as mist blowers, as 
well as on aircraft.
An essential factor in low-volume spraying is good distribution of the 
deposit. With good distribution and atomization, l/2 pint per acre will give good 
coverage. Actually, if this quantity were broken up into 100-micron drops, there 
would be enough for a deposit of 72 drops per square inch of horizontal surface; 
broken into 50-micron drops, there would be 536 drops per square inch.
With low-volume work, the subject of drift is quite pertinent. The 
three most important factors affecting drift are height of flight, wind velocity, 
and weight and size of spray drops.
Let’s look just at the last-named factor--weight and size of drops. 
Undiluted malathion has a specific gravity of 1.2--a plus factor with respect to 
drift reduction. More important, it does not volatilize significantly. This 
means that a 100-micron drop leaving the nozzle is essentially the same size when 
it reaches the crop, whereas a 100-micron drop of a 6 percent water emulsion can 
be reduced through evaporation of the water (at 86° F. and 50°Jq R.H. ) to l/l6 of 
its size, or ko microns, by the time it has fallen six feet. During its fall it 
will therefore have drifted much farther than the undiluted drop.
When tests were first begun with aircraft applying this material un­
diluted, a few problems, as mentioned previously,, were encountered. The most 
serious were variations in calibration caused by variations in temperature and 
aeration of the material caused by circulating it through the standard by-pass 
system. These problems were solved by making a minor modification of the spray 
system and using flat fan nozzle tips instead of hollow or full cone types. The 
modifications were planned so that an operator could make these changes to apply 
undiluted technical malathion and, with minor adjustment, could reconvert his 
equipment to apply the materials dispersed during his other operations.
A typical aircraft spray installation has a one-inch centrifugal pump 
and a by-pass system to adjust spray pressure, control the flow rate, and keep 
certain chemicals mixed or in suspension. Most centrifugal pumps of this size 
are capable of pumping at least 50 gallons per minute. To apply 8 ounces per 
acre requires a flow rate of only one to two gallons per minute, depending on
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the speed of the aircraft and the swath spacing that is used. This leaves about 
78 gallons per minute that must go some place to avoid cavitation in the pump.
(When cavitation occurs, the flow from the pump surges and it is impossible to 
maintain accurate calibration.)
The normal procedure to prevent cavitation is to open the by-pass wide 
so that the excess material flows back to the tank; however, when this is done, 
many spray systems aerate the insecticide as it circulates and therefore the 
standard by-pass to the tank must be kept closed. The consistency of technical 
malathion is such that air bubbles will not rise to the surface fast enough, 
making it difficult to maintain accurate calibration.
The problems of cavitation and aeration were solved by installing a by­
pass line to connect the pump outlet with the pump inlet and installing a valve 
to control the spray pressure. These minor changes in the pumping and by-pass 
system and nozzle type have limited the calibration error to less than 5 percent.
To eliminate air that may be trapped in the impeller chamber, a l/8- 
to l/7-inch diameter bleed line should be installed on a high point of the chamber. 
The other end of this line should be attached to the top of the tank.
If possible, at least six nozzles with flat fan spray tips should be 
used on small aircraft, such as Pawnees, AgCats, and Stearmans. Spraying Systems 
Company 8001, 80015,, or 8002 flat spray tips have been found to be satisfactory.
For aircraft operating at 150 mph or faster, approximately 10 to l7 8008 or 8015 
flat spray tips are needed. Nozzles on small aircraft; should be pointed straight 
downward. Nozzles on the faster aircraft should be pointed straight aft. Because 
of the height at which the aircraft can be operated when applying this material, 
the nozzles can be spaced uniformly across the boom span. The distance between 
the left and right outboard nozzles should be approximately equal to three-fourths 
of the wingspan.
A large-volume 50-mesh screen is needed in the spray system, and each 
8001, 80015, 03? 8002 nozzle should be equipped with a 100-mesh screen. Slotted 
hat sections are not fine enough to prevent nozzle clogging. No nozzle screens 
are required for the 8008 to 8015 nozzles.
A method is needed to eliminate air from the boom and assure a sharp 
cut-off at the end of each swath. If the boom is no longer than three-fourths of 
the wingspan, a nozzle can be installed at each end of the boom. If, however, 
the boom extends to the wingtips and the outboard nozzles are to remain within a 
span equal to three-fourths of the wingspan, a 3/16-inch or larger diameter bleed 
line should be attached to the outer end of each boom and routed back to the top 
of the spray tank.
Our methods improvement group in the Plant Pest Control Division has 
been concerned for some time about the practice of using formulations with high 
percentages of oil that is phytotoxic, or water that evaporates, when they serve 
no biological purpose. But little did we realize that they could actually have 
a severe inhibiting effect. Our development of the technique described, with an 
insecticide made available to us by an industry cooperator, has served a vital
-18-
need in several federal-state cooperative programs. Subsequent to the initiation 
of this work, other agencies have obtained most promising experimental results 
with the same technique and material applied at rates of 3 to 10 fluid ounces to 
control the following insects: adult corn rootworm, blueberry maggot, mosquito
larvacide, mosquito adulticide, adult flies (cattle), lygus, green clover worm, 
Mexican bean beetle, and larch casebearer. On spruce budworm l6 ounces gave good 
control in one test.
As you may gather, we are highly pleased with the results of this method. 
However, we don’t want to give the impression that it can be utilized without full 
regard to the mechanical and physical principles that are involved. They are es­
sential to its success. But there's no getting away from the tremendous economic 
and other advantages. And we’re convinced that the research agencies that assisted 
us by making evaluations of the described tests, or others engaged in research, 
undoubtedly will find a way to adapt the technique to suitable formulations of 
other pesticides.
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EFFECT OF LOW-VOLUME AFRIAL APPLICATION OF TECHNICAL GRAPE MALATHION
ON POPULATIONS OF FLEES ANP MOSQUITOES IN AN URPAN COMMUNITY
Steve Moore III
The treatment was applied in the early morning over the entire town 
(approximately 640 acres) at the rate of J.2 ounces of actual malathion per acre. 
The fly and mosquito populations were extremely high "because of the heavy "breed­
ing sites within the confines of the town. A canning factory, livestock sales 
"barn, and slow-moving creek were the primary problem areas. The weather follow­
ing treatment was cool and wet and did not provide ideal conditions for insecti­
cidal activity.
Pre-treatment and post-treatment counts of adult flies, adult mosqui­
toes, and mosquito wigglers were taken at selected sites. The results are sum­
marized in Tables 1 and 2. The treatment significantly reduced the number of 
both flies and mosquitoes. Mosquito, larvae were eliminated, but the pupae sur­
vived the treatment. Adult house and stable flies were drastically reduced, 
particularly in open areas such as feedlots. However, the results were somewhat 
temporary, as both flies and mosquitoes were beginning to increase by-the fifth 
day following treatment. For more permanent control, sanitation measures will 
be needed. The best use for aerial application of low-volume, technical grade 
malathion is to provide immediate relief in emergency situations.
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Table 1. Effect of Applying 7*2 Ounces of Technical Grade Malathion 
per Acre by Airplane to Control Flies, September 1964
Observation
points
' ~/'l5
16 hr., pre­
treatment
" ' -8/T6' =  
7 hr.; post­
treatment
‘«/ l t W ..
2 days, post­
treatment
8/21
5 days, post­
treatment
Canning factory-­
east cattle pens
Stable flies per animal 17. ij- 9.0 0.9 12.4
Stable flies per 
10 ft. fence ik.J 17.2 0.1 19.9
House flies per 
10 ft. feed bunk 158.1 11.8 4.6 81.2
Canning factory-­
west cattle pens
Stable flies per animal 10.2 17.4 .1,2  ^ 5.8
Stable flies per 
10 ft. fence 104.3 27.2 2.7 29.1
House flies per 
10 ft. feed bunk 175*0 • 74.1 6.7 85.4
Sales barn
House flies per 
10 ft. fence 277*4 68.9 56.92/ 22.2
T/ .80 inch rain.
2/ 60-80% of flies indoors on ceiling and rafters as result of cool temperatures.
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Table 2 . Effect of Applying 7 * 2 Ounces of Technical Grade Malathion 
per Acre ty Airplane to Control Mosquitoes, September 1 9 6 4
Observation points
a/15
16 hr., pre­
treatment
8/16
7 hr., post­
treatment
a/.itw
2 days, post­
treatment
8/21
5 days, post­
treatment
Sugar Creek-­
under south bridge
Larvae and pupae per 
4 oz. dipper 
Culex pipiens
13-1 18.0 0.0 0.2
Sugar Creek-­
under west bridge
Larvae and pupae per 
4 oz. dipper 
Culex pipiens
23.7 17.6§/
1—1
Canning factory-­
east lagoon
Larvae and pupae per 
4 oz. dipper 53-6 36.8 9.8V 0.1
Adults per sq. yd. 
weeds
Culex pipiens
35-0 35.0 7.6 H . 5
Eredricks Street-­
storm sewer
Larvae and pupae per 
4 oz. dipper 
Culex pipiens
7.5 -- 0.0 0.0
Cemetery--west edge 
ditch
Adults per sq. yd. 
grass and weeds
’ : | ' • ' • * 
30-0 35-0 0.0 3.8
±/ ,8o inch rain.
2/ Untreated (approximately l/2 mile from treated section).
3/ Effect of upstream treatment had reached this point. 
All pupae--no larvae.
SPRAY SYSTEM MODIFICATION REQUIRED FOR LOW-VOLUME 
APPLICATION OF TECHNICAL MALATHION
Kenneth Messenger
I. Typical spray system
By-pass line is directed to inlet side of pump. Boom pressure is regulated 
hy valve in hy-pass line controllahle from the cockpit. A separate on-off 
valve is required to actuate the spray system.
II. Spray system similar to that used in Transland installations
Pump inlet flange is attached directly to Bottom of tank. By-pass line 
returns directly to the tank, with the discharge end directed as close as 
possible to the pump inlet.' Boom pressure is regulated By three-way valve 
controllable from the cockpit. This valve is also used to actuate the spray 
system.
III. Spray system similar to that used on Piper Pawnee
By-pass line is directed to inlet side of pump. Boom pressure is regu­
lated By three-way valve controllable from cockpit. This valve also 
actuates the spray system.
Note:
Air Bleed lines, 3/l6" in diameter, should Be installed in the pressure side of 
all .systems wherever air is likely to Be trapped. The Bleed lines should return 
to the tank above the liquid level when the tank is full.
To prevent air from Being forced into the liquid in the tank By the discharge 
from the Bleed lines, the discharge ends of the Bleed lines should Be directed 
against the side of the tank.
The By-pass line and valve should Be equal in size to the pump outlet. To pre­
vent aeration of the liquid in the tank, the By-pass, wherever possible, should 
not return to the tank.
On three-way valve installations the ’’Back suction" feature should not Be used.
USDA, ARS, PPC, Methods Improvement Operations, 9-8-64.
Boom
P ip e r Pawnee Installation
Spray System  M odification R equired fo r  
Low Volume A pplication of T ech n ical 
M ala t hi on
USDA, ARS, P P C , Methods Im provem ent 
O p eration s, 9 / 8 / 6 4
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PRE-EMERGEN'CE HERBICIDES FOR SOYBEAN'S 
E. L. Knake
As is true of corn, we would not suggest that everyone use pre­
emergence herbicides for soybeans. They should not he used indiscriminately 
just to he fashionable. Primary consideration should he given to timely rotary 
hoeing and row cultivation. But where these practices are not considered ade­
quate, pre-emergence herbicides can he very helpful.
Unfortunately, we do not have as much selectivity or crop tolerance 
with most herbicides used for soybeans as with those used for corn. However, 
soybeans do have more ability than corn to outgrow the damage and fill in if the 
damage is not too severe.
The major pre-emergence herbicides for soybeans are Randox, amiben, 
Alanap, and sodium PCP. Lorox, Treflan, and Vernam are more recent introduc­
tions.
Randox has given good control of annual grass weeds, particularly on 
the darker soils that are relatively high in organic matter. There is less chance 
of damage to soybeans from Randox than from any of the other herbicides used for 
soybeans. Most users prefer granules to help reduce the irritation problem. A 
change in container design for 1965 may further help to reduce irritation. Care 
should be taken not to use Randox-T on soybeans. Although label clearance has 
been obtained to increase the rate from b to 5 pounds (active ingredient broad­
cast) per acre, the ^--pound rate has generally been adequate in Illinois.
. Amiben has generally controlled weeds better than any of the other
herbicides used for soybeans. Occasionally amiben injures soybeans. Although 
the reason is not definitely known, the damage seems to occur when a certain 
amount of rain moves the amiben into contact with the soybean seed soon after 
planting and there is no additional rain for a time to further dilute or move 
the chemical. Apparently the soybeans usually outgrow the damage. Although the 
problem has not appeared to be serious often enough to cause great concern, it 
would be preferable to have better crop tolerance.
There has been considerable discussion regarding the rate of amiben to 
use. A 3-pound rate (active ingredient broadcast) controls weeds better than the 
2-pound rate. The 2-pound rate means lower cost and less possibility of injury. 
However, most research workers in the midwest seem to favor a 2 l/2- or 3-pound 
rate.
Alanap was one of the first pre-emergence herbicides for soybeans. It 
controls both annual grasses and broad-leaved weeds, but it does not give good 
control of smartweed. Where smartweed is a problem, a commercial mixture of 
Alanap and CIPC may be used. Soybeans do not show good tolerance either to Ala­
nap or to the mixture with CIPC, and damage sometimes occurs. In general, weed 
control has not been exceptionally good, but Alanap has been widely used in the 
past.
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Sodium PCP is sold under the trade name of Weedbeads. The headed mate­
rial may he applied dry with an applicator for granules, or the product may he 
mixed with water for spraying. It controls broad-leaved weeds better than it 
controls grasses. It performs better on light-colored,, low-organic-matter soils 
than on the darker soils and is therefore better adapted to use in the southern 
part of Illinois than farther north. Soybeans may show some contact "burn" where 
the chemical comes into contact with soybean roots or where it is splashed onto 
leaves by rain. Sodium PCP is irritating and causes sneezing, so it must be used 
with care.
Lorox has label clearance for pre-emergence use on soybeans, but it is 
suggested that it be used only on a trial basis. Soybeans do not have exception­
ally good tolerance, and damage is sometimes evident. It is important to adjust 
the rate for the soil type. The range is from 1 pound active on silt loams low 
in organic matter to 2 l/2 pounds active on dark-colored clay loams. This mate­
rial probably has its greatest potential for use on the lighter colored soils.
Treflan received label clearance in 1964 for use on soybeans grown for 
food or feed as well as for seed. However, the forage is not to be consumed by 
livestock. Since the material needs to be incorporated immediately after appli­
cation, one of the most practical methods is probably to broadcast it and disk 
it in twice with a tandem disk. Application rates range from l/2 to 1 pound 
active broadcast, depending on soil type. Treflan has controlled foxtail, wild 
cane, Johnsongrass seedlings, pigweed, lambsquarters, and smartweed; but its con­
trol of velvetleaf, cocklebur, and jimsonweed is poor. Soybean tolerance is not 
so good as might be desired, and crop injury sometimes occurs. For the present 
Treflan is suggested primarily for trial use in wild cane and Johnsongrass areas.
Vernarn, formerly referred to as Rl6079 is a carbamate herbicide related 
to Eptam. It is suggested for trial use primarily to control Johnsongrass seed­
lings and wild cane. It requires incorporation. As is true of most pre-emergence 
herbicides for soybeans, crop tolerance is not so good as might be desired.
It is true that some pre-emergence herbicides for soybeans may some­
times injure the crop. But when deciding on use of a herbicide, one should con­
sider both the possibility of crop damage from the herbicide and the yield losses 
caused by weeds.
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HERBICIDE MIXTURES EOR IRE- EMERGENCE WEED CONTROL
E. W. Slife
Unless there are some new developments in post-emergence chemicals, the 
use of pre-emergence materials will continue to he our main chemical weed control 
program.
Grass weeds are still increasing at a rapid rate in Doth corn and soy­
beans. Unless they can he controlled with cultural practices, pre-emergence chem 
icals are required for control. The results from pre-emergence chemicals have 
heen variable and will probably continue to be.
Mixtures of pre-emergence chemicals show possibilities of eliminating 
some of the weaknesses in present chemicals, but one should remember that rain­
fall is the major factor in determining whether pre-emergence works.
Mixtures of chemicals have been used quite successfully in several 
areas. On certain horticultural crops, such mixtures are widely recommended. 
Chemical mixtures are also being widely used to control weeds along railroads.
Mixtures of pre-emergence chemicals could produce the following results
1. Synergism.
2. Broader spectrum of weed control.
3. Less variation in rainfall requirements.
k. More or less soil residue.
Synergism. It may be possible for a combination of chemicals to be 
more effective against a particular weed than either chemical alone, even though 
the combined rate of application is lower. There are indications that synergism 
will result from certain combinations, but a great deal of study will be needed 
in this area.
Broader Spectrum of Weed Control. With the exception of atrazine, most 
chemicals control only part of our weed species. Combining chemicals that con­
trol different weeds would make it possible to achieve better results in weed 
control. The alanap-CIPC combination is an example. The CIPC controls smart- 
weed, and the end result is broader spectrum weed control than with either chem­
ical alone. Even though atrazine is nearly complete in terms of weed control, 
it may need help in areas where crabgrass and panicum species are predominant.
Less Variation in Rainfall Requirements. It may be possible to use a 
chemical that requires an inch of water to be effective along with one that is 
activated by one-fourth inch of water and get a combination that will work more 
consistently than either one alone.
For example, a combination of one-half the rate of Randox and one-half 
the rate of atrazine could result in a treatment that might be activated with 
l/k inch of rain and yet would perform equally well under heavy rainfall.
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More or Less Soil Residue. Under some circumstances it would be de­
sirable to reduce the amount of soil residue from atrazine, and yet in most in­
stances it would he desirable to increase the soil residue from Randox. By 
reducing the rate of atrazine and combining it with a short soil residue material, 
we could eliminate the possibility of atrazine residues. By combining a chemical 
that has longer soil residue than Randox with Randox, we could extend the effec­
tive period for weed control.
A number of mixtures were tested in 1964 at various locations in the 
Midwest. The results were encouraging, and indications are that they will be 
more widely tested in 1965* We are not making any suggestions on combinations 
for 1965  ^ since we would prefer at least one more year's evaluations.
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THE LIKELIHOOD OF RAINFALL IN LATE SPRING
Stanley A. Changnon, Jr. 
Climatologist, Illinois State Water Survey
Introduction
The incidence of rainfall in May and early June has a direct hearing on 
the effectiveness of pre-emergence chemicals and thus on the control of undesirable 
weed growth in grain fields. Throughout Illinois, the planting of corn normally 
occurs during May, and pre-emergence herbicides are generally applied at the same 
time. To be effective, these chemicals require sufficient rainfall to cause in­
filtration of the chemicals through the soil. If rainfall does not occur in the 
period of 1 to Ik days after planting, the effectiveness of the chemicals is greatly 
decreased.
The purpose of this paper is to present information on the Incidence of 
rainfall in Illinois during the critical period of late April to early June.
Averages and probabilities of rainfall for the days and weeks in this period are 
presented for state areas and for selected locations. It is hoped that these 
data will furnish some indication as to the likelihood of varying amounts of rain­
fall during the application period of pre-emergence herbicides.
During the critical period under consideration, the rainfall climate 
varies considerably from place to place and week to week. For instance, during 
the first week of May, the chance of one inch or more of rain at any place in
southern Illinois is O.A (k years out of 10), whereas the chance in northern Il­
linois is only 0.25 (l year in ^). One illustration of the temporal variation is 
the fact that the chance for one inch or more of rain in northern Illinois in­
creases from 0.25 in the first week of May to 0.^5 (nearly 2 of every 4 years) by
the first week of June. .
Similarly, the probability of daily rainfall varies by dates. For in­
stance, at Mt. Vernon there is a 70 percent chance that May 13-1^ will be in a 5-day 
dry period (one without 0.1 inch of rain on any day),whereas there is a 50 percent 
chance that May 16-17 will be in a 5-day dry period.
Weekly Rainfall
Figure 1 has six rainfall maps that display the average weekly rainfall 
patterns in Illinois based on 55 years of data. Average rainfall seldom occurs 
in Illinois, but averages do furnish a generalized means of describing the areal 
and temporal variations in rainfall. The week of May 10-16 has the highest aver­
age value for the entire state, the two weeks beginning on May 2k also being rela­
tively wet weeks. A north-south variation of rainfall is noticeable in all but 
the last week of this group. During the last week (May 31 - June 6), an east-west 
gradient appears. In the first three weeks the heaviest rainfall is in the southern 
portion of the state, but in the succeeding weeks the area of maximum average rain­
fall moves northward across the state. May is normally the month of maximum 
precipitation throughout most of central and southern Illinois. At most state lo­
cations, measurable rain normally occurs on eleven days in May, or about one out 
of every three days. On the basis of these average weekly rainfall values, it 
might appear that rainfall is adequate in any of these weeks to obtain the desired 
leaching of the herbicides in these critical times.
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However, weekly rainfall varies considerably around the average value. 
One excellent way to express this variation is through the use of probabilities. 
Table 1 expresses the probabilities for varying weekly point rainfall amounts in 
four major state areas. The 60 percent chance of 0.4 inch or more of rainfall 
listed for northern Illinois on the week of April 26 - May 2 indicates that 60 
percent of the time the rain in that week will equal or exceed 0.4 inch. Con­
versely, 40 percent of the time (4 years out of 10) the weekly rainfall will be 
less than 0.4 inch. The chance for 0.4 inch or more of rain in a week increases 
with time in northern Illinois, going from 60 percent in early May to 71 percent 
in early June. Note, however, that the chance for 0.4 inch at a point in 
southern Illinois diminishes with time in these critical weeks. This same gen­
eral tendency and difference between northern and southern Illinois exists in the 
probabilities for 1 inch and 2 inches of rainfall per week. The probabilities 
shown for central Illinois remain relatively constant with the passage of time. 
That is, each of these six weeks is as likely as any of the others to receive a 
given amount of rainfall. If one were to plant corn and apply herbicides solely 
on the basis of need for rain to cause leaching of the herbicides, then these 
data indicate that in southern Illinois the most desirable time to plant corn 
would be from April 26 through May 16, whereas in northern Illinois the best 
periods would be May 10-16 and May 24-30.
Table 1
Percent Chance of Various Weekly Rainfall
Amounts in Major State Areas
0.4 inch or more per week at a point
Week North West Central South
4/26-5/2 60 64 62 69
5/3-9 57 6l 58 68
5/10-16 64 60 59 61
5/17-23 65 63 60 64
5M -30 68 64 59 6l
5/31-6/6 71 63 62 63
1.00 inch or more per week at a point
Week North West Central South
4/26-5/2 29 31 33 43
5/3-9 28 31 30 36
5/10-16 34 32 34 37
5/17-23 35 33 36 36
5/29-30 39 36 33 32
5/31-6/6 45 37 35 35
2.00 inches or more per week at a point
Week North West Central South
4/26-5/2 8 8 11 19
5/3-9 8 9 10 10
5/10-16 11 11 14 16
5/17-23 11 11 15 12
5/24-30 l4 14 13 10
5/31-6/6 19 15 12 14
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Daily Rainfall
Water Survey studies of the incidence of rainfall by dates of the year 
reveal that certain dates in each month are more likely than others to have rain­
fall. Thus., advance information is available indicating which dates are more apt 
to be rainy or dry. An example of the results of this type of research is por­
trayed in Figure 2 . In this graph, the probability that each date will be in a 
1 0 -day or longer dry period is shown for three state locations. "Dry" on this 
graph is defined as less than 0.25 inch of rain per day. Examination of the 
curves for the three locations during the month of May reveals a considerable dif­
ference in probabilities with location and with time of the month. For instance, 
the Urbana curve shows a maximum probability for a 1 0 -day period centered around 
May 15 with a decrease to least probability for dryness, or a higher probability 
for wet days exceeding O.25 inch per day, to occur around May 23. The data for 
Mt. Vernon during May show that the greatest chance for rain, or the lowest prob­
ability for dryness in the O.25 inch per day category, occurs in early May, 
centering around May 5 * From that date to the end of May, there is an increasing 
probability for each date to occur in a 1 0 -day or longer dry period. The Aurora 
curve shows a decreasing probability for dryness from the middle of April through 
May 25. Thereafter, the probabilities that a date will be in a dry period in­
crease at Aurora.
A further example of the varying probabilities of daily rainfall is 
presented in Figure 3> based on long-term rainfall data at Mt. Vernon. In this 
particular graph, the definition of dry is based on the occurrence of less than
0 . 1  inch of rain per day. The portion of this graph relating to the late April 
through May period reveals a considerable range of probabilities that each date 
will be in a ^-da.y or longer dry period. For instance, on May 1 the probability 
that this date will be in a 5 -<3ay dry period is 4-5 percent, but by May 13 the 
probability is up to 70 percent. In other words, May 1 has a much greater chance 
of experiencing rain than does May 13. The fluctuations revealed in the curves 
for 5-day and 10-day periods reveal the great range in the chance of rainfall by 
date and also show that a repetitive operation from year to year could be planned 
around certain dates that tend to be either wet or dry.
Hourly Rainfall
Work has been done on the likelihood of rainfall by time of day in Il­
linois. Although these probabilities of rainfall by time of day have no direct 
bearing on the application of herbicides, they do furnish some interesting infor­
mation relating to the likelihood of rainfall in late spring. These data reveal 
that In the northern half of Illinois rainfall on a spring day is most likely to 
occur during the nocturnal hours and the two-hour period of preferred rain oeur- 
rence ends at 9 :0 0  a.m. The least likely time of rainfall is in the afternoon in 
the northern half of the state, with the two-hour period of least rainfall occur­
rence beginning at 1 :0 0  p.m. In southern Illinois, spring rainfall is most likely 
to occur in the early morning hours, with the most frequent rainfall hours be­
tween 1 :0 0  and 3 :0 0  a.m. Rainfall in southern Illinois during a spring day is 
least likely in the two-hour period ending at 3:00 p.m.
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Conditional Probability of May Weather
An example of a potentially useful weather probability analysis is shown 
in Table 2 . Using 75 years of monthly data at Urbana, the relationship between 
April temperature and rainfall conditions and those of May was determined. These 
relationships based on above-normal, near-normal, and below-normal temperatures and 
precipitation values are shown in Table 2 . For instance, these data show that if 
April is HW, or relatively warm and wet, then the likely condition at Urbana in 
May will be warm (h ) with near-normal precipitation. These relationships don't 
always occur, but they do occur often enough to be used in planning operations for 
the month of May when the April weather conditions are known.
Table 2
Probable May Weather Based on 
April Weather at Urbana
April May
HW
HUP
HD
N, W t
N.Nt J
N^Dt
CW
CN
P
CD
m
N, N t P
P
CW
t p
CW
HD
HUP
HD
CW
Symbols
H = hot, more than 2 ° above normal mean temperature.
C = cold, more than 2 ° below normal mean temperature.
= normal temperature, within 2°, plus or minus, of normal 
mean temperature.
N — normal precipitation within 1 inch, plus or minus, of 
normal precipitation.
W = wet, more than 1 inch above normal.
D — dry, more than 1 inch below normal.
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PRE-EMERGMCE HERBICIDES FOR CORN 
E. L. Knake
Use of pre-emergence herbicides has increased tremendously during the 
past five years. Although this expansion has heen accompanied hy some growing 
pains, we can he proud of the progress that has heen made. Farmers have heen 
quick to recognize the benefits offered hy these selective herbicides. Conven­
ient methods and times of application and the development of suitable equipment 
have heen major factors in the rapid adoption rate.
Fortunately, pre-emergence herbicides became available at about the 
same time that farmers were switching to hill-dropping and drilling rather than 
checking corn. This change in planting method meant that corn could not be cross 
cultivated, and weeds in the row became more of a problem. At the same time, the 
rapid spread of giant foxtail caused farmers to seek improved weed control methods
Although use of pre-emergence herbicides has become quite popular, we 
certainly do not think that they should be used on all of the corn acreage.
Rotary hoeing and good row cultivation should still be the primary control methods 
but where they are not adequate, pre-emergence herbicides can often be quite bene­
ficial.
The major pre-emergence herbicides for corn are Randox, atrazine, and 
Randox-T. Use of 2,4-D ester continues, and Knoxweed has been introduced more 
recently. Although Eptam sometimes injures corn, it has been helpful in con­
trolling Johnsongrass seedlings and wild cane.
Randox has given good control of annual grasses, particularly on the 
darker soils that are relatively high in organic matter. It is quite soluble and 
should not be used on sandy soils. Most farmers prefer the granular form to help 
reduce irritation, but both liquid and granular forms have performed well. Corn 
shows good tolerance to Randox.
Although Randox does not persist in the soil to control late weeds, it 
does help to control the early ones, which are more important. It thus allows 
corn to get a good start. Its lack of persistence might also be considered an ad­
vantage where it is important to avoid herbicide residues in the soil that might 
affect subsequent crops.
Although label clearance now permits increasing the rate from 4 to 5 
pounds of active ingredient per acre, the 4-pound rate has generally been satis­
factory and we see little or no advantage for increasing the rate on most Illi­
nois soils.
Atrazine has given good control of both annual grasses and broad-leaved 
weeds, especially on the light-colored soils that are relatively low in organic 
matter. It is preferable to any other herbicide for sandy soils. Corn has ex­
tremely good tolerance to atrazine. The chemical will remain long enough to con­
trol weeds throughout the growing season except perhaps for a few of the more 
tolerant species, such as crabgrass and panicum. We have had some problem with
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damage to subsequent crops, particularly oats and soybeans, where atrazine has 
carried over in the soil. But farmers have "been quick to recognize this problem, 
and more careful application may "be part of the explanation for the fewer com­
plaints in 1964.
Although many farmers prefer granules, atrazine is available only as a 
wettable powder for spray application. Where atrazine appears to be well suited 
for the soil type and weed problem, farmers who already have equipment for gran­
ules might seriously consider also having spray equipment mounted on their 
planters. The equipment for granules might still be used for soybean herbicides 
and possibly for part of the corn acreage. This arrangement would allow flexi­
bility in choice and use of herbicides.
There has been some interest in using nitrogen solution instead of 
water as a carrier for atrazine. It may have been considered a new "gimmick" to 
help the fertilizer salesman sell more fertilizer. The makers of atrazine have, 
in general, not objected to help from the fertilizer folks in selling more atra­
zine. However, in greenhouse and field studies in 196^ we have found no advantage 
for nitrogen solution over water as a carrier so far as herbicide performance or 
degree of weed control is concerned. It appears that nitrogen solution could be 
used if the farmer is convinced that it is the form of nitrogen, the time for 
applying, and the placement that he desires. But research thus far gives no 
basis for claiming that nitrogen solution improves the performance of atrazine. 
Regardless of which carrier is used for atrazine, one should make certain that 
agitation of the wettable powder is adequate and application is uniform.
Research on soil residues continues, but at least for the present we 
would prefer band rather than broadcast application of atrazine as one way to 
help alleviate residue problems.
Randox-T is similar to Randox except that the amount of Randox is re­
duced a little and the "T" is added to improve control of broad-leaved weeds.
Corn does not tolerate Randox-T quite so well as Randox, but tolerance is prob­
ably sufficient at the rates that are used. There have been some cases where 
the "T" carried over, damaging soybeans and vegetable crops the following sea­
son. It would be preferable not to use Randox-T the year before vegetables are 
planted. However, the number of cases and the extent of damage to soybeans have 
not been considered serious.
Where control of both annual grasses and broad-leaved weeds is desired, 
another alternative to use is Randox pre-emergence to control grass and an early 
post-emergence application of 2,4-D to control broad-leaved weeds. This alterna­
tive is considered both practical and economical.
2,^-D ester is not rated as one of the better pre-emergence herbicides 
because, in general, it does not control weeds so well as the other herbicides 
and it sometimes injures the crop. However, the cost is low. Broadcast applica­
tion of 2,4-D costs less than band applications of the other herbicides. It can 
control annual grasses as well as broad-leaved weeds if rain occurs soon enough 
to move the 2,b-D into contact with the weed seedlings as the seeds germinate or 
soon afterwards. The rain must occur sooner with 2,4-D than with most other 
herbicides.
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Knoxweed (trial use) is a commercial formulation containing Eptam and 
The rate of application is equivalent to two pounds of Eptam and one 
pound of 2.4-D per acre. It does not need to he incorporated into the soil as 
does Eptam, and It controls "both annual grasses and "broad-leaved weeds. It is 
not so irritating as Randox, and it does not persist so long as atrazine. For 
some reason, not fully understood, the liquid formulation does not appear to 
cause so much damage as either a full rate of Eptam or 2,4-D alone. Crop toler­
ance may he more of a problem with the granular formulation, especially in the 
higher concentration, hut more research and observation are needed to more ade­
quately establish the degree of crop tolerance to this material.
Eptam controls Johnsongrass seedlings and wild cane better than any of 
the other herbicides mentioned for corn. Although it may sometimes injure corn, 
the damage is usually not considered nearly so great as from these two serious 
weeds. Eptam needs to be incorporated in the soil. Although it is considered 
somewhat better on annual grass weeds, it also controls some of the broad-leaved 
weeds. It is available in both liquid and granular form.
-38-
pes ti c i d e s AHD HOHEY BEES
Elbert R. Jaycox
The use of pesticides to control both newly introduced and established 
pests is a continual threat to honey bees. It is always difficult to do a good 
job of killing one species of insect without endangering other beneficial species. 
Fortunately, we have a wide choice of materials and techniques that can be used 
to provide a margin of safety for honey bees and other pollinators. Let's briefly 
review the relative toxicities of pesticides to bees and some of the ways to avoid 
damage to them.
The broad term "pesticides" includes at least three classes of mate­
rials besides insecticides that are commonly applied to plants visited by bees. 
These materials, fungicides, acaricides, and herbicides, are generally not highly 
toxic to honey bees and other pollinators. The fungicides are nearly all non­
toxic as used. Acaricides also have a low toxicity to bees with a few exceptions, 
such as carbophenothion (Trithion) and Eradex, which are moderately toxic and 
should be used with caution where bees are present. Herbicides probably do the 
greatest damage by reducing the amount of forage available for bees. Only a few, 
including arsenicals, dinitros, and some 2,4-D formulations, are highly toxic to 
bees.
Insecticides vary widely in their toxicity to honey bees. The highly 
toxic materials, such as dieldrin, parathion, and carbaryl (Sevin), should not be 
used if bees are present on the crop at time of treatment or within several days 
thereafter. While moderately toxic insecticides, including DDT, TDE, and Per- 
thane, will kill bees if applied over them in the field or at their hives, they 
can be used around bees with correct dosage, timing, and method of application. 
Toxaphene, demeton, and Dylox are included among the relatively non-toxic mate­
rials that may be used around bees with minimum danger. Wild bees, such as leaf­
cutting bees (Megachile spp.), may be more susceptible to various insecticides 
than are honey bees.
Honey bees and other pollinators are exposed to injurious materials in 
many different ways. Most frequently they are killed by the direct application 
of pesticides to blooming crops or weeds. Applications made over hives or nest­
ing sites, to control crop pests or pests of man, such as mosquitoes, may cause 
equally serious losses. DriPt may contaminate water sources used by bees, or it 
may settle on cover crops, roadside plantings, or nearby fields being visited for 
nectar and pollen. In periods of nectar shortage, bees may collect honeydew pro­
duced by insects on fruit trees or other plants. Parathion applications on non­
blooming alfalfa fields heavily infested with spotted alfalfa aphid have caused 
heavy losses of bees collecting honeydew. Colonies may. lose only their field 
force and later regain their population. The "house" bees and developing young 
may also be killed if contaminated pollen is carried back to the hive. In either 
case, honey production is reduced and damaged colonies no longer provide effec­
tive pollination.
Most of the losses of bees can be avoided or minimized by considering 
the possibilities beforehand. Proper dosages and adherence to the recommenda­
tions on the label are the starting points. Highly toxic materials should not
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be applied to any flowering plants on which honey bees are working. Before an 
application, check the status of any cover crop or undergrowth and look for such 
weeds as mustard blooming in profusion in the grain, alfalfa, or whatever crop 
is being treated. If there is no way to avoid treating blossoms, notify the 
owner of local bee colonies of your intention to treat. Such notice will give 
him a chance to move, cover, or otherwise protect them from damage. Always con­
sider alternative, less toxic materials if your first choice is liable to injure 
nearby colonies. Also consider making a morning or evening application when bees 
are not flying, using a ground rig in place of aerial application, and applying 
a spray instead of dust.
Beneficial insects, such as honey bees, are always in jeopardy when new 
insect pests are found or the old enemies suddenly build up over large areas. At 
such times, immediate, wide-scale applications of insecticides are necessary to 
reduce economic losses and to bring the pests under control. The initial phases 
of such programs often create serious problems and economic losses for beekeepers 
as well as for other segments of agriculture. It would be much better to develop 
a cooperative program beforehand than to try to put one together later after damage 
has occurred. Outbreaks of armyworms and grasshoppers should routinely bring forth 
such a response but, instead, they often recreate the same problems each time.
Rapid changes in usage of insecticides may also create difficulties. The change 
from DDT to carbaryl on canning corn produced serious losses of honey bees col­
lecting pollen on the corn plants. The problem was met and solved by discussion 
and consideration of the interests of everyone concerned. When similar problems 
arise again in Illinois, let's start with a joint plan that will do the most good 
with the least damage.
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THE ALFALFA WEEVIL, BIOLOGY, LIFE HISTORY, AND EASILY CONFUSED RELATIVES
C. C. Blickenstaff
Distribution. The western alfalfa weevil was first found in Utah in 
1904 and spread slowly in all directions. It is now found from northern Arizona 
and New Mexico into Canada, and from the coast to the western parts of the 
Dakotas, Nehraska, and Kansas. Its spread eastward has "been very slow in recent 
years. The eastern alfalfa weevil was first found in Maryland in 1951 and has 
spread rapidly. In l4 years it has spread to Massachusetts, New Hampshire, and 
Vermont, to the Gulf of Mexico, and to just "beyond the Mississippi River. South- 
westward along the eastern seahoard across the southern states and up the Missis­
sippi, it has advanced at an average rate of 80 miles per year. How far and at 
what rate it will continue, only time will tell.
Origin. Various eastern workers have commented on differences "between 
the life history and hahits of eastern and western weevils. One often-noted dif­
ference is that eastern weevils lay many eggs in the fall, while western weevils 
do not. Actually there is considerahle variation. The most obvious difference 
has "been in rate of spread. However, crossmating tests at Beltsville have con­
clusively demonstrated that the two differ genetically and thus prohahly repre­
sent introductions from separate areas of Europe.
Life History. The general life cycle of the eastern alfalfa weevil is 
shown in Eigure 1. It varies somewhat from north to south, from season to sea­
son, and from field to field. Fall egg-laying has "been reported to "be of little 
consequence in New York, "but is considered to "be important in Virginia and farther 
south. In Maryland and New Jersey, many eggs are laid in the fall, "but in 1963 
and 196^ only a small percentage survived the winter. A fall generation was rather 
general in '63 hut was negligible in '6b and other seasons. Although most adults 
leave the fields for the summer, in some fields large numbers remain. Typically 
there is but one generation a year, but we have reared five in the laboratory and, 
as noted above, a partial second generation may complete development in the field 
in the fall.
Damage. Throughout its eastern distribution, the weevil is considered 
to be the most damaging insect pest of alfalfa. Its preferred hosts are alfalfa 
and sweet clover. Red clover, ladino, and alsike clover are only occasionally 
reported to be damaged. Adult and larval acceptance of these clovers is poorer 
than for alfalfa in the laboratory. The first crop of alfalfa is often completely 
defoliated by larvae. Regrowth of the second crop may be delayed by continued 
feeding of larvae surviving harvest and by newly emerged adults. Outright death 
of plants may occur from long continued feeding, but I have been amazed at the 
ability of severely defoliated and stunted fields to bounce back later in the 
season.
Newly hatched larvae concentrate within folded leaves of the plant tips, 
and this is where damage is first observed. Older larvae feed exposed on all 
leaves and more or less skeletonize them. A severely damaged field has a frosted 
appearance.
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Similar Insects. Newly hatched larvae are about 1/32 inch long, white 
or yellow, with "black heads and no legs. Full-grown larvae are l/b inch long, 
are green, and have a distinct white stripe down the "back "bordered "by a narrower 
white stripe on either side.
Only two other similar insect larvae may "be found in the same situation
1. The clover head weevil (Hypera meles), whose primary host 
is red clover, and
2. The clover leaf weevil (Hypera punctata) during its first 
three instars. When full grown, it is twice as "big as the 
alfalfa weevil and has a "brown head.
Many adult weevils look very much alike, "but a "brown weevil l/k inch 
long with a short, "broad snout and a "broad "black stripe on the thorax and half­
way down the "back is a likely suspect. Two weevils of similar size and shape 
commonly occur in alfalfa:
1 . The clover root curculio (Sitona hispidula), which is 
slightly smaller and darker.
2. The sweet clover weevil (Sitona cylindricollis), which 
has no "black stripe.
The clover leaf weevil is common in alfalfa "but is very large and 
robust (about 3/8 inch long).
The clover head weevil is similar to the alfalfa weevil, but is not 
commonly found in alfalfa.
Stage Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Egg ___________________________  _____________
Larva
Pupa
Adult F Diapause F
Figure 1. Generalized life history of the alfalfa weevil.
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THE ALFALFA WEEVIL IN ILLINOIS 
R. J. Dysart
In 1963, Illinois harvested 1,124,000 acres of alfalfa hay, worth over 
67.5 million dollars. In recent years the alfalfa producer in this state has had 
only occasional economic injury from insect pests, and in general he has heen 
able to ignore his losses. Not so from now on--he will soon he confronted with 
the most damaging alfalfa insect in the United States, the alfalfa weevil.
On April 24, 1964, the weevil was found in low numbers in Hardin County, 
Illinois, Subsequent detection surveys during April, May, and June showed the 
weevil to be present in 29 counties in the southern paid: of the state. Authori­
ties in the neighboring states of Indiana, Kentucky, and Missouri were notified 
of the new Illinois infestations, and their surveys revealed a total of 20 coun­
ties infested in Missouri, 10 counties infested in Indiana, and every county in­
fested in Kentucky (see map).
The bulk of the alfalfa production in Illinois is produced in the north­
ern portion of the state, the northern 20 counties harvesting about half of the 
state tonnage. This means that, although the weevil infestation covers almost 
one-third of Illinois, only 45,400 acres of alfalfa are presently involved— a 
little more than 4 percent of the state’s alfalfa acreage.
Just how soon the weevil will reach the large alfalfa and dairy areas 
to the north is a matter for conjecture. Current estimates indicate that the in­
sect moves about 75 miles a year. At this estimated rate, it will cover the 
state in about three years. The present weevil infestations in Illinois, Indiana, 
and Missouri are all characterized by very low populations and the absence of any 
appreciable feeding damage.
Through the cooperation of U. S. Department of Agriculture scientists, 
we were able to obtain and release two species of tiny parasitic wasps in the in­
fested area. These wasps, which are from Europe, the native home of the alfalfa 
weevil, lay their eggs within the body of the weevil larvae. When these eggs 
hatch, the wasp grubs feed on the body content of the weevil and kill it. Al­
most 3,000 of these wasps were released in seven infested counties in southern 
Illinois this summer. It is hoped that these and other promising imported alfalfa 
weevil parasites will establish themselves and help keep the weevil numbers below 
economic injury levels.
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CONTROL OF THE ALFAEEA WEEVIL 
C. C. Blickenstaff
Insecticides (Current USDA Recommendations). The presence of residues 
of heptachlor and dieldrin in hay and milk and the development of resistance to 
them hy the weevil have combined to eliminate these formerly very effective mate­
rials from the list of recommendations. We are now restricted to the use of some­
what less effective materials applied to the growing crop in the spring (May or 
June). These are:
Tolerance
ppm
Minimum days 
to harvest 
or feeding Dosage
Parathion 1 15 l/k
Guthion 2-5 21 1/2
Methoxychlor 100 T 1-1 l/2
Malathion , 135 0 1-1 l/k
Diazinon 10 10 1
Guthion and parathion should he applied only hy a trained operator. 
Treatments should he made when most (about 50 percent) of the tips are beginning 
to show feeding. A second application may he necessary to protect the crop until 
harvest. An application to the stubble may he necessary if large populations are 
delaying regrowth.
Management. Good management, that is, maintenance of a healthy, vigor­
ous stand, should help the crop to withstand heavy attacks. The harvest operation 
itself, hy removing the food supply and exposing the weevil to the elements and 
predation, often reduces the population to insignificant numbers. The earlier it 
occurs in relation to the development of the spring larval population, the more 
effect it is likely to have. Agronomists have determined that the best balance 
between yield and quality is when the crop is harvested at the full bud stage. 
Harvesting earlier decreases yield (but not quality) and can decrease stand, par­
ticularly if the crop is subjected to drought. Nevertheless, several northeastern 
states have indicated that they will include early cutting in their control recom­
mendations in an effort to either avoid the use of insecticides or minimize their 
use.
Other Approaches.
1. Parasites. Last year your state through Dr. Dysart, requested and 
received several thousand individuals of Tetrastichus insertus for release in the 
infested area here. This is part of our scheme to release and establish parasites 
throughout the eastern area of infestation. We hope to have one or more additional 
species released here this year. The parasite so common in the West, Bathyplectes 
curculionis, which has been credited by some workers as reducing their problems, 
has been established in local areas from Georgia to Massachusetts and released in 
Kentucky, Tennessee, and Ohio. Tetrasticus insertus was established in New Jersey 
and Pennsylvania and has now spread into Maryland and probably into New York. An­
other species of Bathyplectes has been established in New Jersey. Additional para­
sites have been released, and still others are being sought in Europe.
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We cannot expect these parasites to completely control the weevil; 
hut I fully expect them to make the weevil problem much less severe when they 
become widespread; and thus make our control problem a lot easier.
2. Resistant varieties. Large-scale testing and breeding programs 
are in progress at Beltsville and in North Carolina. Progress has been slow but 
encouraging. Resistance has been found; but it is mostly in agronomically un­
suitable material. The process of further selection; intensification; and trans­
fer to or incorporation in desirable varieties will require much more work and 
time. But we have every reason to think that it will eventually relieve us of 
much trouble.
3. Burning. This approach was considered in Utah in 1909; some tests 
with oil burners were made; and then the whole idea forgotten. During the 1963-6 -^ 
dormant season; several southeastern states and the USDA conducted burning and 
flaming tests. The results; though not giving control equal to that from insec­
ticides; were encouraging. The better single flamings gave about 65 percent con­
trol. More intensive research is under way to determine more effective ways of 
applying heat and its effect on weeds; alfalfa; and insects.
The methods of control currently available to the grower are not as 
easy; sure; or effective as we would like. But; with careful application; a 
grower can still produce a good first cutting.
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ROW-CROP SPRAYING EQUIPMENT FOR IMPROVING 
HERBICIDAL EFPECTIVM3ESS
M. R. Gephardt
With many new herbicides becoming available every year, there is con­
stant need to study herbicide application and equipment. Some herbicides need 
to be directed onto the weeds and are not permitted on the crop. We generally 
refer to them as herbicides that require directed application. Herbicides are also 
now being sold that require incorporation with the soil in order to be effective.
New herbicides that require special application methods have raised 
some questions about the response of the older herbicides to these special appli­
cations. For example, what does incorporation of 2,4-D do to its effectiveness, 
or does incorporation of Amiben allow its use to control weeds in corn?
Studies of these newer application methods have been conducted in most 
experiment stations in the United States,
In Missouri we have been studying the use of different types of leaf 
lifters for directed applications of dalapon to control weeds in corn. We are 
using a wire-type lifter that is commercially available and three other methods 
of directing sprays. We have done all of the work under weed-free conditions so 
that we could determine the damage to crops when this application method was used. 
For maximum protection we tied the leaves of the corn plant up so that no herbi­
cide could touch them. .
We have been making this study for the past three years. The first and 
second years all treatments damaged the corn. Since the application was made 
prior to a light shower, it is possible that the roots may have absorbed the herbi­
cide. This damage was also noted in the plots receiving maximum protection. In 
1964 we found no damage from any of the treatments. When no leaf lifters were 
used but nozzles were directed under the leaves, there was some browning of the 
lower leaves but no significant loss in yield. A special shielded leaf lifter 
made much like small corn picker gathering points was very effective but was hard 
to keep on the corn row because of the small clearance between the points neces­
sary for good shielding.
Incorporation of the herbicide with the soil after planting is now being 
evaluated for controlling weeds in corn and soybeans. In general, we find that 
the rotary hoe, drag harrow, and disk harrow are equally effective for this pur­
pose under field experimental conditions. The power rotary cultivator has been 
the best device for incorporation in our research in Missouri. We find that the 
disk harrow and power rotary cultivator make it difficult to regulate the depth 
in order to prevent disturbance of the crop seeds. In most of our work we have 
found that incorporation has produced erratic results in field experiments. We 
have noted less damage to soybeans when higher rates of Amiben have been in­
corporated. This decrease in damage is probably due to the dilution effect of 
the soil on the herbicide. We have found that Trifluralin is more effective when 
incorporated. In most cases we have found that, when the soil is very dry, in­
corporation has increased the effectiveness of such herbicides as 2,4-D, Amiben 
and atrazine. More research is needed to determine the optimum soil condition 
for best results when using pre-emergence herbicides.
DO HERBICIDES REPLACE CORD CULTIVATION?
E. L. Knake
In 196^ a three-year study 'was completed to compare "broadcast applica­
tion of atrazine with conventional cultivation for controlling weeds in corn.
The experiment was conducted at seven locations on a wide variety of soil types. 
Soil texture ranged from clay loam to sandy loam, and the organic matter content 
varied considerably.
For most soils in most seasons there was no significant difference in 
yields as a result of the different treatments. However, some selected data from 
this study did suggest a slight advantage for cultivation where seedhed prepara­
tion was excessive on a silt loam soil that was low in organic matter and where 
the soil tended to crust.
The corn hybrids stood very well in all treatments. Therefore, throw­
ing soil into the row around the base of corn plants did not increase the number 
of erect plants at harvest.
Soil moisture samples were taken at monthly intervals during the summer 
of 196b at 1- to 7-inch and 17- to 2k-inch depths. The various treatments had 
little or no effect on soil moisture.
The results of this study verify earlier research results in Illinois 
and other states indicating that the major reason for cultivating is to control 
weeds.
Are we then ready to entirely replace row cultivation with herbicides? 
Most research workers agree that at least one cultivation is still in order.
Present herbicides are not always effective. When they fail to ade­
quately control weeds, cultivation helps. Not any one of the present herbicides 
used for corn will control all weed species. The cultivator can help to control 
the weeds that the herbicide doesn't control.
The cost of broadcast application is generally considered to be higher 
than a combination of band application and cultivation. But the difference will 
depend on the soil type and the required application rate.
No direct measurements of infiltration or runoff of moisture were made 
during the course of this study. However, soil moisture data from samplings made 
soon after a rain, together with field observations, suggest that runoff was not 
a problem on the level soils on which we were working. It may be more important 
on sloping land.
For some herbicides that have a potential for creating residue problems, 
it would seem highly desirable to apply the herbicide in bands rather than broad­
cast.
Although the use of herbicides does permit the number of cultivations 
to be reduced, there is probably still justification for at least one cultivation 
in most cases. As new, improved herbicides are introduced to control a broader 
spectrum of weed species, as materials and methods are developed to provide more 
consistent performance and a more appropriate period of residual activity, and 
perhaps as we see changes in planting patterns, additional consideration will be 
given to further substitution of chemical energy for mechanical energy.
. INSECT SITUATION,.. 1965 : .. ;
H. B. Petty
Insect problems in Illinois were much greater and more varied in 1964 
than they have "been for the past few years. Two major pests, alfalfa weevil and 
western corn rootworm, were found for the first time. Another fairly recent 
migrant, the southwestern corn Borer, was found in greater numbers than ever be­
fore. Maize dwarf mosaic, found for the first time this year, supposedly is 
transmitted by insects. Larvae of moths (armyworms, green cloverworms, etc.) 
were more abundant than in the past. ,
Although insect problems were more varied than in the past, the need 
for control was not quite so great as in 19-63; and less total acreage was treated 
(Table l). Of the treated acreage, 10 percent was treated by airplane., an in­
crease of 1 percent over 1963-5 only 8.4 percent was treated by commercial ground 
applicators, a decrease of 10 percent; and 81.5 percent of all applications were 
made by the individual operator (Table 2). Aerial application was largely to 
control armyworm (Table 2A). The only formulation estimates were made on soil 
insecticides (Table 3)* We find that there was a continued decrease in the use 
of insecticide-fertilizer mixes and sprays, but an increase in the use of gran­
ules (Table 3)* As in 1963, 3^ + percent of the soil insecticide acreage was 
broadcast-treated.
In order of interest, the 20 insects about which farm advisers were most 
commonly consulted were true armyworms, black cutworms, corn leaf aphid's, grass­
hoppers, termites, European corn borers, house flies, wireworms, corn rootworms, 
fall armyworms, mosquitoes, boxelder bugs, corn earworms, white grubs, ants, bag- 
worms, face flies, lawn webworms, chinch bugs, and potato leafhoppers.
Insects of 1964
True armyworm moths must have migrated in large numbers into Illinois, 
or the survival of tiny armyworms must have been high. There were more armyworms 
in wheat over a larger area than at any other time in the past 20 years. Much treat­
ment was justified, but as usual with this pest many farmers panicked and had 
their fields sprayed needlessly.
After the outbreak in wheat in the south half of Illinois, huge numbers 
of moths emerged and migrated northward and deposited eggs in grass, small grains, 
and corn. The result was an armyworm outbreak in corn and small grain fields in 
late July.
Black cutworms were again present in numbers in 1964. They were con­
centrated more in the northern half of the state than in the southern half. This 
pest seems to be with us to some extent each year.
Grasshoppers were not the problem they had been in 1962 and 1963. They 
were more common in northwestern Illinois than in other areas, but even there they 
were not serious.
Chinch bugs appeared in 1964, and the second generation caused some con­
cern. They attacked ensilage crops in late August and September.
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Spittlebugs, as usual, were present in northern Illinois hut were not a 
problem. Even the heaviest infestations were not serious and were confined to a 
few counties.
Spotted alfalfa aphids again were found in several areas in Illinois.
As in the past, they appeared early in the season hut did not seem to build up to 
damaging proportions.
Bean leaf beetles and green cloverworms were abundant in northern Illi­
nois in August. Commercially important populations were present, and control 
measures were applied.
European corn borer populations did not develop in 1964 as anticipated, 
and neither first- nor second-generation populations were different from those of 
1963 (Tables 4 and 5)*
Insects for 1965
European corn borer population and damage during 1965 are difficult to 
predict. In general, the increase in population from first to second generation 
was much greater in 1964 than in 1963. This upward trend bothers us, since our 
counts show that we are at the bottom of the fly and wasp parasite population 
curve. The incidence of a protozoan disease is also the lowest on record. Thus, 
with parasites and disease at the lowest level on record, borer populations could 
increase alarmingly and damage could be serious. .
We will observe two areas closely. One is the southern tip of Illinois, 
where this past year we found borer populations to be the highest they have ever 
been. It is likely that we had three or more complete generations in this area 
in 1964. The other large area is south and west of a line from Kankakee to Rock­
ford and north and west of a line from St. Louis to Springfield to Hoopeston (Map l).
Grasshopper populations are expected to be low this year (Map 2).
Spittlebug populations remain low, and the highest population of adults 
this past fall was found in northwestern Illinois (Map 3)* Even here, spittlebug 
populations are not expected to be high in 1965.
Chinch bugs increased this past year. We will have to inspect thin 
stands of small grains In east and central Illinois this coming summer (Map 4).
Hessian fly populations were lower in 1964 than in 1963 (Table 6), and 
we do not anticipate a problem with them this year.
New Pests
Alfalfa weevils appeared for the first time in Illinois in 1964 and are 
now present in 29 counties (Map 5)- We do not expect them to cause a generally 
serious problem in Illinois in 1965? although isolated fields may be damaged. We 
expect, however, a spread into new counties and an increase in populations in 
counties that are already infested.
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Western corn rootworms were found for the first time this past year in 
Illinois just south of Rock Island. They were also found along the western border 
of Wisconsin. Despite lots of scouting, no further fields were found to he in­
fested.
Southwestern corn borers were present in the state for the second year. 
They were more abundant than in 1963. In one late field over 2 0 percent of the 
stalks were infested.
Cereal leaf beetles have not yet been found in Illinois.
Table 1 . Acres of Field Crops Treated With Insecticides and 
Estimated Profit From Treatment, Illinois, 1 9 6 4
Crop and insect Acres treated Estimated profit*
Clover and alfalfa
Potato leafhopper 25,650 $ 51,300
Meadow spittlebug 1 9 ,9 3 3 1 9 ,9 3 3
Pea aphid 15,110 22,665
Clover leaf weevil 1 1 ,2 2 4 16,836
Variegated cutworm 7 ,2 9 1 1 2 ,7 5 9
Sweet clover weevil 3,875 31,000
Corn
Soil insects 4 ,0 9 1 ,1 2 5 1 6 ,3 6 4 ,5 0 0
Cutworm 165,707 828,535
Chinch bug 4 8 ,0 1 7 4 8 ,0 1 7
Fall armyworm W ,5 9 3 4 6 ,5 9 3
European corn borer 2 8 ,2 4 7 98,865
Corn leaf aphid 11,136 22,272
Soybeans
Green clover worm 2 4 ,2 7 0 60,675
Bean leaf beetle 17,078 25,617
Clover root curculio 1,020J 5,100
General
True armyworm 466,578
On small grain 380,696 5 7 1 ,0 4 4
On corn 85,882 85,882
Grasshoppers 219,626
Fence rows, etc. 7 3 ,9 7 1 2 2 1 ,9 1 3
Hay, pasture, etc. 6 8 ,5 4 4 102,8l6
Soybeans 4 l,4 ll 103,528
Corn 3 5 ,7 0 0 3 5 ,7 0 0
1 9 6 4 Total 5 ,2 0 2 ,4 8 0 $18,775,550
1963 Total 5,815,197 2 3 ,1 9 7 ,4 3 2
* Over and above treatment costs.
-5 1-
Table 2 . Percent of Total Field Crops Treated by Commercial and 
Private Applicators in Illinois, 1 9 5 4 -6 4
Percent of total acreage treated
Airplane Ground application
Year application Commercial Individual
1954 18.3 20.2 61.5
1955 2 4 .8 29.0 4 6 .2
1956 2 4 .8 2 4 .8 5 0 .4
1 9 5 7 1 6 .4 3 0 .1 5 3 -5 -/
1958 3 . 0 1 9 .5 7 7 .5^
1959 2.6 1 4 .5 82.9
i960 5.6 1 1 -9 82.5
1961 7.4 12.0 80.6
1962 9.9 1 2 .3 7 7 - 8
1963 9.2 18.8 72.0
1 9 6 7 10.1 8 . 4 81.5
1/ First year in which soil insecticides were included in these calcu-
lations.
Table 2A. Number of Acres Treated, by Method, for Certain Insects
Acres treated by
Airplane Ground application
Insect Application Commercial Individual
Corn soil treatment 75,136 311,696 3,70^,293
European corn borer 4 ,6.16 8 ,8 4 4 iii-, 787
True armyw-orm 3 5 4 ,6 3 0 4 5 , 146 66,802
Grasshoppers 3 1 ;1 5 5 36,582 151,889
Soybeans 24,150 5,396 12,822
TOTAL 489,687 4 0 7 ,6 7 4 3 ,9 5 0 ,5 9 3
Table 3 - Percent of Acreage Treated With Soil Insecticides
Applied in Various Combinations, 1 9 5 7 -8 4
Year In fertilizer As spray As granules
1 9 5 7 7 1 23 6
1958 52 28 20
1959 4 4 26 30
i960 29 23 48
1961 35 21 44
1962 26 22 52
1963 22 2 3 55
19 64 20 15 65
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Table 4. First- and Second-Generation Corn Borer Populations
Oct. July Octt July Octl July Oct: July Oct. July Oct.
195 9 I9 6 0 I9 6 0 1 9 6 1 1961 1962 1962 .1963 1963 I96J 1967
Northwest
*0gle 211 18 160 5 79 17 95 21 121 11 96
*Whiteside l8 7 6 7 6 l 1 3 1 2 29 12 178 6 306
Bureau 208 5 36 5 107 6 135 2 7 3 7 0 5 179
*Mercer 100 1 132 5 111 37 b28 77 287 28 275
Average TjE 101 7 100 H 172 26 239 12 2 1 7
Northeast
*Boone 6b 11 75 3 77 6 7 0 1 88 9 37
*DeKal*b 200 1 57 2 136 8 81 7 160 0 132
LaSalle 120 0 55 3 i7i 5 66 7 258 7 190
Average us “ S 62 2 Io 5 “ 5 72 5 189 5 119
East
^Kankakee 107 5 59 3 '133 3 152 5 52 7 79
*Iroquois 6l 12 122 7 109 6 198 6 85 2 191
Livingston 85 3 129 5 59 6 81 2 83 10 163
^Champaign 3 1 13 0 5 0 10 0 i7 1 9
Average 5 "5 1 7 7 ^ ” 7 110 3 59 T 109
Central
*McLean 118 5 2J7 1 79 5 88 3 65 3 73
Logan 12 2 57 1 18 l 23 1 77 1 17
Average 65 ~b 150 1 V 9 3 is 2 56 2 3 0
West
*Knox 105 26 135 7 53 21 190 20 193 8 56
*McDonough 65 13 193 l 78 3 192 29 l7 7 7 123
Average 87 20 lib 3 5 1 12 191 25 189 ~I 90
We st - Southwe st
Christian 3 6 15 lib 2 21 1 2 7 0 15 1 15
Sangamon lb 1 90 1 13 2 20 0 10 2 12
Macoupin 127 36 192 3 72 7 179 1 2 7 1 120
Greene 69 13 23b 7 30 2 85 0 18 1 7 8
Average 62 16 158 7 2 7 0 0.3 17 1 57
Overall average 100 9 lib 3 72 7 111 10 116 5 ill
Average First- and Second-Generation Corn Borer Populations (11- County Comparison)l/
Year First generation Second generation
195^ — 376
1955 67 5 7 0
1956 9 7 203
1 9 5 7 6 63
1958 16 • 103
1959 5 109
i960 9 117
1961 3 . 82
1962 10 139
1963 i7 126
1 9 6 7 7 122
l/ Starred_ countie s.
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Table 5« Corn Borer Fall Population Surveys in 36 Counties, 1955-64 
(County Averages Expressed in Borers per 100 Stalks of Corn)
1955 1958 1957 1958 1959 I960' 1961“ 1962 1983 1964
Northwe st
Jo Daviess 609 110 90 94 el4 68 46 98 70 l46
Winnehago 4i4 201 43 57 83 131 51 114 214 93
Ogle 852 148 50 124 211 125 49 95 121 96
Whiteside 4oi 292 65 165 184 76 131 29 178 306
Bureau 270 90 77 158 208 36 97 135 370 179
Mereer 382 4o8 171 164 100 132 ill 428 287 275
Average
Northeast
m 20S V 3 127 150 95 “SI 150 207 IS3
Boone 33k 106 59 36 64 75 47 70 88 34
Lake 243 127 57 57 39 24 12 13 15 59
DeKalb 186 4o 99 200 57 126 81 160 132
DuPage 395 io4 ill 55 59 65 34 53 58 45
Will 435 97 39 36 75 92 76 101 119 78
LaSalle 532 225 115 101 120 55 127 66 258 163
Average
East
ii3 141 70 64 93 “ SI 70 64 116 90
Kankakee 600 86 63 48 107 59 133 152 52 79
Iroquois 839 88 44 47 61 122 109 198 85 191
Livingston 887 127 21 93 85 129 59 81 83 163
Vermilion . 840 135 30 34 11 4 i l4 42 14 11
Champaign 622 283 25 24 3 13 5 10 l4 9
Average
Central
T55 144 37 Tp 53 73 64 97 50 91
Peoria 300 198 li4 81 53 160 121 237 110 106
Woodford 3^3 169 97 168 121 205 122 131 210 154
McLean 628 161 18 134 118 247 49 88 65 43
Logan 291 211 34 98 12 54 18 23 47 30
Macon 3^ 9 4o4 31 31 28 29 12 23 i4 17
Average
West
m 22H 59 102 66 139 64 100 89 70
Henderson 424 305 189 146 87 136 117 174 150 223
Knox 434 353 102 203 108 135 53 190 194 56
Hancock 215 94 244 192 64 278 35 142 206 102
McDonough 323 183 78 149 65 193 48 192 l44 123
Adams 107 58 159 138 175 207 62 129 118 179
Brown- Cass 
Average
248
292
110
m
87
145 98154 102101 173
4i
59
67
w
88
150
117
133
West-Southwest
Sangamon 238 208 83 35 14 90 13 20 10 12
Christian 117 227 55 73 36 il4 21 24 15 15
Madison 53 50 45 29 33 i l l 77 150 56 30
Average
Southwest
136 i s i “ SI 46 “2S 105 37 65 27 19
St. Clair i4 74 45 9 9 38 13 89 108 46
Average 
East-Southeast
“14 i s T 5 9 9- 38 13 89 lo S “46
4Moultrie 225 122 27 53 9 29 6 30 23
Clark 47 16 10 16 27 20 12 20 21 16
Jasper 16 52 3 18 16 49 53 102 25 24
Lawrence 36 2 10 31 _2£ 4 i 8 44 22 28
Average “ SI “ 4S 13 20 20 35 20 49 23 “ IS
AVERAGE, ABOVE 36 COUNTIES 378 l6 l 70 86 79 98 59 101 106 95
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Table 6. Hessian Fly Populations, "by Sections, July 1956-64
fflaxseeds per 100~tillers
Section 1956 1957 195a 1959 i960 ' 1961 ' 1962 1963 "1964"
West 3*1 2.2 1.6 8.0 4.4 1.5 10.8 7-5 2.2
Central 1.4 2.0 0.8 20.8 4.7 2.0 3.3 4.0 1.6
East -- -- 1.6 0.8 6.9 1.5 5-2 3.0 0.0
West-southwest 13.1 4.9 3.4 16.4 18.0 21.2 24.1 10.5 1.9
East-southeast 33-1 7-6 6.2 10.0 10.0 3.8 12.4 2.5 4.2
Southwest 19.8 6.7 2.9 5.4 10.7 7.7 11.9 1.2 10.1
Southeast 22.3 9.7 0.2 6.2 15.7 3.6 10.9 3-0 1.0
State average 15.5 6.3 2.9 9.2 11.4 8.0 11.2 4.8 3.4
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Map 1. Corn Borer Prospects, 1965
figures represent average number of Borers per 100 stalks of corn.
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Map 2. Grasshopper Prospects., 1965
Figures represent field averages number of adult grasshoppers per square yard
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Map 3* Spittlebug Prospects,, 1965
Figures represent average number of adults per sweep.
■58
Map Ij-. Chinch Bug Prospects, 1965
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Map 5* Alfalfa Weevil Prospects, 1965
-60-
WEED CONTROL IN LAWNS 
F. W. Slife
Good lawns and turf areas are the result of good management. With the 
aid of chemical weed killers, it is now possible to have weed-free turf. The 
first step in controlling weeds in turf is to grow good grass. Healthy, vigorous 
turf offers competition to weeds and is the number one step in weed control. Al­
though the soil should he tested to determine what is needed in the form of nutri­
ents, nitrogen is the key to growing good grass. If the more soluble forms of 
nitrogen are used, monthly applications during the growing season are preferable 
to keep the turf at maximum growth.
Good, healthy turf is seldom weed-free but, fortunately, if additional 
weed control is needed, we now have a series of chemicals that are highly effec­
tive.
Broad-Leaved Weeds. 2,4-D is still our best chemical for most lawns. 
Since dandelions and plantain are the major species of weeds, there is no reason 
for using chemicals other than 2,4-D. The most convenient form for home owners 
is a wax bar impregnated with 2,4-D amine, which eliminates drift and volatility. 
Although more expensive than liquids, the wax bar is well worth the money if the 
lawn is edged by flowers or other sensitive plants. In 1965 a wax cane will be 
available. It is similar to the wax bar but will be preferable for spot treat­
ment of plants. The next best form of 2,4-D for turf is 2,4-D amine in liquid 
form. It eliminates the volatility hazard but of course will drift during ap­
plication.
In general, 2,4-D esters should not be used in turf areas because of 
their volatility.
Where turf is infested with chickweed, knotweed, creeping Charlie, and 
other broad-leaved weeds that are not controlled by 2,4-D, there are several 
choices: 2,^,5-TP, Banvel D, and MCPP are all good for controlling these weeds.
These chemicals are also better than 2,^-D for eliminating white clover.
Banvel D is outstanding for control of knotweed and is the preferred 
chemical for this particular weed. Extreme care must be used in applying this 
chemical. Since it can be picked up by the roots of trees and shrubs and may 
cause malformation of the leaves, it should not be applied in the root zone of 
such plants. Its greatest usefulness is on golf course fairways and large open 
turf areas.
MCPP is excellent for use on chickweed and white clover. It is similar 
to 2,4-D in its action but, like Banvel D, it does not do a good job on dande­
lions and plantain. If applied carefully, it can also be used on bentgrass.
Grass Weeds. Crabgrass is still the major weed problem in turf. It 
is the greatest problem in poor turf and becomes progressively less serious in 
vigorous, dense turf. Crabgrass can be eliminated by either post-emergence or 
pre-emergence chemicals. The best post-emergence chemicals are the methyl
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arsonates (DSMA). They are especially effective on small crahgrass. Recommended 
rates must he followed carefully to avoid turf injury. New pre-emergence crah­
grass killers continue to appear. There is now a wide variety of these materials. 
Zytron and Dacthal have been widely sold and in general have given good results on 
hluegrass turf.
Azack, Betasan, and Tupersan have recently heen introduced. All three 
look exceptionally good for crahgrass control. Betasan is particularly outstand­
ing because it can he used on established hentgrass as well as on hluegrass. 
Tupersan was introduced for widespread experimental use in 196 .^ This chemical 
is amazing because all of our major established turf grasses are tolerant to it, 
and in addition turf grass seedlings are tolerant. Applications made to the 
surface of the soil immediately after hluegrass seed is planted have completely 
controlled crahgrass without injuring the hluegrass seedlings. In greenhouse 
tests, seedlings of redtop, creeping fescue, and hentgrass have exhibited a high 
tolerance to this material. In the same tests, seedlings of two different fox­
tails and two crahgrass species were killed.
This compound may have a very important place in establishing new lawns 
in the spring and presents the possibility of summer seeding.
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PESTICIDE SAFETY, THE ACUTE PROBLEM 
H. B. Petty
If a child 12 years of age and under ingests or is contaminated by a 
hazardous substance and one of the downstate Illinois poison control centers is 
contacted, the case is reported to the Illinois Department of Public Health. We 
obtain the information from Dr. Woman Rose, Bureau of Hazardous Substances and 
Poison Control, Illinois Department of Public Health, as reported by the Illi­
nois poison control centers.
Where do pesticides rank: as a source of hazardous substances? Total­
ing all cases of accidental ingestion of hazardous substances by children under 
12 years in Illinois for the years i960, 1961, 1962, and 1963, we find that only 
7.3 percent of the cases involved pesticides. The other 92*7 percent involved 
medicines and other substances (Table l).
Table 1. Ingestion of Medicines, Household Preparations, Pesticides, Cosmetics, 
Paints, and Related Products by Children Under 12 Years as Reported to 
Poison Control Centers. Bimonthly Percent of Yearly Total for i960, 
1961, 1962, and 1963.
Months
Jan.-■ March May July- Sept.- Nov.-
Material Eeb. April June August Oct. Dec. Total
Medicine 9-5 9.3 8.7 7.7 10.5 11.6 57.0
Household
preparations 2.0 2.7 2.6 2.9 3.3 2.8 16.0
Pesticides 0.7 0.8 1.7 1.7 1.6 1.1 7-3
Paints, etc. 0.5 0.5 0.8 1.7 1-3 0.9 5.7
Cosmetics 0.3 0.5 0.5 0.5 0.5 0.5 2.8
Total 13.0 13.5 13.7 17.2 17.2 16.9 88.5
Miscellaneous 11.5
Where did the children obtain the pesticides ? How and where the chil-
dren obtained the pesticides was not stated in 37.1 percent of the cases. How-
ever, in 50.2 percent the materials were obtained while the pesticide was in 
actual use and in only 12.7 percent while it was improperly stored (Table 2). 
Usually the household pesticides were being used to control rodents, ants, moths, 
and roaches and were not obtained from improper storage. On the other hand, 
pesticides used to control outdoor pests, such as weeds, garden insects and dis­
eases, etc., were usually obtained from storage areas and not during actual use.
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Table 2. Ingestion of Pesticides by Children Under 12 Years as Reported to 
Downstate Poison Control Centers. Based on Pests to Be Controlled 
and Source of Pesticides. Summarized for 1961, 1962, and 1963.
Pesticide obtained Percent Percent
Source: From of As a of
Pests In use storage Unknown Total total bait
Rodents 213 24 158 395 30.2 365 92.4
Ants 158 15 84 257 19.6 219 85.2
Moths 13^ 11 78 223 17.0 0 0.0
Roaches 84 32 54 170 13.0 94 55.3
Unspecified 20 21 24 65 5.0 1 1.5
Flies 19 15 33 67 5.1 19 28.5
Mosquitoes J 13 16 36 2.7 0 0.0
Flower pests 3 16 5 24 1.8 0 0.0
Weeds 12 10 20 42 3.2 0 0.0
Others 8 9 14 31 2.4 0 0.0
Total 658 166 486 1,310 100.0 698
Percent 50.2 12.7 37.1 -- 100.0 53.3
Of all cases in downstate Illinois in the three-year period 1961, 1962,
and 1963, 53 *3 percent involved pesticides in bait form . Over half of the mate-
rials were anticoagulant rodent baits that require repeated internal doses to be
dangerous ; 31*4 percent of the cases involved ant baits *
When did children obtain ant baits? The peak exposure of children to
ant baits occurred from May through October (Table 3)> 'this period accounting
for 81.7 percent of the ant poison cases. Ant baits showed the greatest seasonal
trend of all pesticide cases.
Table 3 • Ingestion of Pesticides Intended for Control <of Rodents, Ants, Moths,
and Roaches by Children Under 12 Years as Reported to Downstate Illi-
nois Poison Control Centers. Bimonthly Total of Number of Cases for
1961, 1962, and 1963.
Months
Jan.- March- May July'- Sept. - Nov.-
Pests Feb. April June Aug. Oct. Dec.
Ro dent s 49 54 71 51 74 95
Ants 17 15 67 90 43 13
Moths 23 28 43 39 44 45
What chemical pesticides are the main culprit s? Totaling all cases
for I96I, 1962, and 1963, we find that anticoagulant rodent baits, naphthalene 
or PDB, and arsenicals accounted for 64.7 percent of the cases of accidental 
ingestion of pesticides by children under 12 years in downstate Illinois. In­
secticides , fungicides, and herbicides developed since 1945 accounted for 17*5 
percent., and those developed since 1945 accounted for 96.1 percent (Table 4). 
The remainder involved rodenticides.
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Table 4. Cases of Pesticide Ingestion by Children Under 12 Years. Cases Di­
vided Into Pesticide Categories for 1961, 1962, 1963, and Total.
Pesticide
No. of cases
Pesticide
No. ojT cases
1961 1962 1963
3-yr. 
total 1961 1962 1963
3-yr.
total
Warfarin et al. 82 126 128 336 Malathion 4 2 1 7
Naphthalene & PDB 45 76 93 214 Camphor 0 2 0 2
Arsenicals 102 65 110 277 Nicotine 0 1 0 1
Unspecified 21 38 38 97 Methoxychlor 0 1 0 1
DDT 10 21 22 53 DDD 0 1 0 1
Ghlordane 11 12 8 31 Aldrin 0 0 1 1
DDVP 4 12 2 18 Metaldehyde 0 1 0 1
2,4-D 7 11 4 22 Sodium chlorate 0 1 0 1
Lindane 11 10 11 32 Bichloride of
Strychnine 10 9 7 26 mercury 1 0 0 1
Dieldrin 2 8 6 16 Di sodiumpentachloro-
Sodium fluoride 10 8 7 25 phenate 0 1 0 1
Thallium sulfate 4 8 5 17 Atrazine 1 0 0 1
Phosphorus paste 2 8 15 25 Potassium cya-
nate 2 0 1 3Pyrethrins 3 8 0 11
6l2 and Det 11 7 9 27 Fungicides
4 0 0 4
Randox 0 0 1 1Boric acid 3 5 6 14
Dimite 1 0 1 2Diazinon 1 4 1 6
Rotenone 1 3 0 4 TOTAL 353 449 447 1,279
Can we avoid using insecticides in the home? No, not entirely. But 
by. using foundation sprays we can greatly reduce the need to use pesticides in 
the house and thus reduce the opportunity for children to get into them.
Dealers can be influential in reducing the cases of pesticide ingestion. 
Foundation sprays are a start in reducing the number of cases of ant bait poison­
ing.
The vital statistics on poisoning by pesticides can be divided into the 
categories of insecticides, rodenticides, and herbicides (Table l). In Illinois, 
aspirin is more important than pesticides as a cause of accidental death. Over 
a four-year period, insecticides caused 1 .7 5  deaths per year; rodenticides, 0 .7 5 ; 
and herbicides, O.25.
In checking the Illinois fatalities for the four-year period, we find 
that there were three rodenticide poisonings, all from phosphorus bait; one death 
due to sodium arsenite, a herbicide; and, among the insecticides, two deaths due
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to sodium fluoride, one to parathion, one to lead arsenate, one to PDB, one to 
DDT, and one to an unknown cause (pro!ally a chlorinated hydrocarbon). Of these 
11 deaths, eight involved pesticides of pre-19^ -5 vintage.
Of these 11 deaths, one was due to an agricultural accident and 10 to 
urban or home accidents. Five involved children under three years, one in the age 
group from 3 to 12 years, one in the group from 13 to 25 years, and four in the 
group from 31 to 70 years. Seven of the 11 persons were affected by the pesticide 
while it was being used, and four children obtained it from storage. Baits caused 
four of the 11 deaths.
Pesticides as an acute cause of accidental death present a problem par­
ticularly in the home and in urban areas. Those are the places where we need to 
direct greater effort toward pesticide safety. With added personnel, we will be 
preparing more educational material for homeowners and will also be sending more 
information to dealers. We hope it will prove useful in reducing the problem 
caused by pesticides.
Table 5* Accidental Deaths, Illinois, i960, 1961, 1962, and 1963*
Cause or location
Int.
code no. i960 1961 1962 1963
A-yr. 
av.
f  "0 T
total
Motor vehicles -- 1,741 1,843 1,890 2,019 1,873 1+2.96
Home accidents - - 1,270 1,204 1,286 1,380 1,285 29.1+7
Public accidents - - 871+ 923 892 855 886 20.32
Occupational accidents - - 318 331 303 312 316 7.25
TOTAL M 03 4,301 4,371 4 , 566 4,360
Fires-explosions 916 362 338 357 1+1+2 375 8.6
Falls on stairs 900 136 136 125 106 126 2.9
Firearms 919 100 92 117 100 102 2.1+
Drugs, etc. 870-78,888 1+9 70 81 98 75 1.7
Barbiturates, etc. 871 21 29 39 54 36 0.8
Lead 885 28 16 26 19 22 0.5
Aspirin, etc. 872 12 11 13 11 12 0.26
Other animals 928 2 7 6 4 5 0.156
Lightning 935 1+ 5 2 1+ 4 0.086
Petroleum products 881 0 5 2 3 3 0.057
Insecticides - - 5 1 0 l 1.8 O.Ol+O
Rodenticides -- 2 0 1 0 0.8 0.017
Herbicides -- 0 1 0 0 0.3 0.007
Venomous stings, etc. 927 2 0 0 0 0.5 0.011
Arsenic 886 1 1 0 0 0.5 0.011
Source: Illinois Department of Public Health, Bureau of Vital Statistics,
Springfield, Illinois, From Tables of Accidental Deaths Occurring in 
Illinois, by Causes of Death and Nature of Injury.
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NEW HERBICIDES 
F. W. Slife
Hew herbicides and new uses for old herbicides continue to emerge. The 
following information is intended only to give you the information we now have on 
these materials. It is not intended as a recommendation for or against the use 
of the compounds. If these herbicides or treatments appear to fit into your pro­
gram, you should try them first on a small scale, provided they have label clear­
ance.
Ramrod. This new chemical should be available in limited quantity in 
1965. It is a pre-emergence compound that appears to have good potential use 
because of the wide variety of crops on which it can be used. Corn, soybeans, 
onions, sugar beets, and certain vegetable crops appear to have enough tolerance 
to warrant the use of this chemical.
Ramrod is similar to Randox in selectivity in that it is more effective 
against annual grass weeds than against annual broad-leaves. It is different from 
Randox in that it appears to have a slightly longer soil residue, it controls 
broad-leaved weeds better than Randox, it seems to be much more effective than 
Randox on the lighter soils, and last--but far from least--it has a very low order 
of skin irritation in comparison with Randox. It apparently will be available 
either as a wettable powder or as a granular.
This material has been available in limited quantities for evaluation 
for the past three years. We hope that enough will be available commercially in 
1965 to enable us to make a thorough evaluation of it on the wide variety of soils 
and climates that we have in Illinois and thus determine its full potential.
Tordon. Although this brush and broad-leaved weed killer is still in 
the developmental stage, it appears to have a good potential for solving some 
specific problems. It appears to be excellent for controlling some brush species 
that are not effectively controlled by 2,4-D and 2,4,5-T, but perhaps more im­
portant to us is the fact that it is effective on broad-leaved perennial weeds. 
Rates of approximately 2 pounds, or perhaps slightly less, have done a good .job 
of eliminating the root systems of Canada thistle and field bindweed. There are 
undoubtedly other perennial broad-leaves on which this compound can be used. 
Treatments of perennial broad-leaved weeds may have to be restricted to non­
cultivated areas, or at least soybeans must not be grown on treated areas for at 
least one year because of the sensitivity of this crop to Tordon residues. Be 
sure to follow label recommendations for rates and uses of this chemical.
Hon-Phybotoxic Oils. Various oil fractions have been used for many 
years in controlling weeds. Many of them are highly toxic to all plant species, 
but some offer some selectivity and others--if used at proper rates--show no ap­
parent toxicity to plants. A number of investigators are experimenting with this 
last group in combination with present herbicides. The addition of a non­
phytotoxic oil to a herbicide formulation sometimes appears to increase the ac­
tivity and thus make it possible to lower the application rate of the herbicide. 
Results to date are so incomplete that it is not possible to say whether these 
types of oils have a place in our chemical weed program.
Amihen on Corn. The USDA and IDA have cleared Amihen at a 2-pound rate 
for use as a pre-emergence treatment on corn. There is little doubt that Amihen 
is a good pre-emergence weed killer, hut 3 pounds seems to he the hest rate for 
heavy soils. We do not believe that as a general rule corn has as much tolerance 
to Amihen as do soybeans. It seems likely, then, that in certain years and under 
certain conditions corn could he injured by this treatment. Although the injury 
may he temporary and corn may grow out of it, we have other good pre-emergence 
chemicals to which corn is tolerant that would seem to take preference over this 
treatment. We are still interested in the use of Amihen on corn, hut our major 
interest lies in the use of about 1 pound of Amihen in conjunction with other 
chemicals as a combination treatment.
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cor n SOIL INSECTICIDE TRIALS--1964 
Ralph E. Sechriest
Ten years ago insecticides were first recommended to control corn soil 
insects in Illinois. Since that time many scientific advances have been made and 
variation, selection, and change have also occurred in our biological community.
In a few cases the past recommendations will no longer give economical results.
In addition, technical advancements give us information suggesting that different 
methods might be employed. With these thoughts in mind, several of the phosphate 
chemicals were again tested, as well as many newer ones.
During 1964 severe drought conditions existed over much of the state.
The insect populations were low and erratic. Consequently the resulting data are 
not conclusive.
Twelve insecticides were tested in the granular formulation. Some were 
also applied as fertilizer mixes and one as a spray (emulsifiable concentrate).
Table 1 gives the results of four phosphates and aldrin as row and band applica­
tions where chlorinated-hydrocarbon-resistant northern corn rootworms are not known 
to be present. By first observing the aldrin data, one can see that generally the 
control was not good this year. The incidence of infestation was very low (Table 2). 
No white grubs were found in any of the fields where Niran was present. Tables 3 and 
4 show plant populations and yield of No. 2 corn. Increase in plant population did 
not necessarily result in higher yields. Available moisture probably had a great 
effect on this year's results.
A comparison was made between granular row applications and fertilizer- 
insecticide mixes (applied over two and down two inches). The four fields involved 
showed that plant populations were increased 3-5% in fertilizer-insecticide mixes 
and 4.6# by the use of granules. There is a 1.1# increase in plant population in 
favor of the granular formulations.
Five fields had three different insecticides (Diazinon, Thimet, and 
Bayer 25l4l) applied as broadcast and row treatments within the same field. When 
these two methods were compared, row treatment gave a 10.4# increase in plant popu­
lation and broadcast treatment resulted in a 12.4# increase. At 16,000 plants per 
acre, this would be an additional 320 plants, or approximately three extra bushels 
of corn per acre.
Although these data are not conclusive, they are presented for your in­
formation. More trials are required to get a better picture in Illinois. It is 
hoped that next year1s data will be more enlightening.
Table 1. Results of Insect Complex Control With Band and Row Granular Insecticide Application in Illinois; 1967
Total Wireworms White grubs Cornfield ants Corn root aphids Rootworms Colaspis
no. No. io  No5 No5 Not fo Nc6 J T ~. "Not J o
Lb./A tests tests control tests control tests control tests control tests control tests control
Aldrin 1 26 8 21 2 33 6 67 3 100 5 55 2 50
Diazinon 1 28 8 0 1 0 7 51 k 88 ■ 5 55 : 2 0
Di-syston 1 8 3 66 1 0 3 78 2 60 2 62 1 33
Niran 1 20 7 0 - -- 7 83 k 83 k 66 1 100
Thimet 1 26 7 53 2 0 6 62 3 72 6 81 2 0
Table 2. Treatment Effect on Percent of Plants Infested in Row and Band Granular Insecticide Application 
in Illinois 1967
Percent of plants infested with
Total White Cornfield Corn root Root- Total plants
no. Wireworms grubs ____ ants aphids worms Colaspis infested
Lb./A tests Tr. Ch. Tr. Ch. Tr. Ch. Tr. Ch. Tr. Ch. Tr. Ch. Tr. Ch.
Aldrin 1 26 8(8)-/ 9 1 (2) 2 3(6) 9 0(3) 5 U(5) 17 1 (2) 3 22(12) 29
Diazinon 1 28 7(8) 9 1 (1 ) 1 5(7) 9 K4) 6 12(5) 16 2(2) 2 22(l7) 29
Di-syston 1 8 8(3) 13 2(1) 2 5(3) 22 5(2) 13 10(2) 17 5(1 ) 8 20(5) 73
Niran 1 20 10(7) 8 -- - 2(7) 12 1(4) 6 15(4) 17 0(1 ) 1 27(12) 37
Thimet 1 26 5(7) 9 2(2) 1 M 6 ) 8 2(3) 5 16(6) 21 1 (2) 3 25(15) 37
a7 Tests infested with particular insect.
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Table 3. Treatment Effect on Plant Populations of Band and
Row Applications of Granular Insecticides in Illinois, 
1967
Lb./A No. tests °jo Increase
Aldrin 1 22 6.7
Diazinon 1 26 1.5
Di-syston 1 8 -5.0
Niran 1 19 7.5
Thimet 1 25 2.9
Table 7. Treatment Effect on Yield of Band and Row Application 
of Granular Insecticides in Illinois, 1967
Lb./A No. tests
°lo Increase 
Bu ./A.
Aldrin 1 13 3.6
Diazinon 1 l7 1.1
Di-syston 1 5 0.3
Niran 1 12 , -7.2
Thimet 1 16 1.3
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THE ROOTWORM RESISTANCE PICTURE IN ILLINOIS
J. H. Bigger
The Bugaboo of the development of resistance to certain insecticides 
"by insects attacking corn is a relatively new factor that our Illinois corn farm­
ers must now face.
At present we have positively identified resistance to chlorinated 
hydrocarbons in Illinois only in rootworms. However, we are faced with two prob­
lems: (l) We are finding resistance to these insecticides in the northern corn
rootworms which are now prevalent in Illinois, and (2) we are faced with the in­
vasion of the state from the west by the western corn rootworm. One specimen of 
the latter insect, presumably resistant to chlorinated hydrocarbons, was found 
near Milan in 1964.
Our present problem is to deal with the northern corn rootworms in 
their resistant form. They were first found in Illinois in a field near El Paso 
in 1962. In 1963 we determined that resistant rootworms were present in two more 
fields in this neighborhood, and we checked other fields in which the insects were 
not found to be resistant. In 1964 we clinically tested beetles from nine other 
fields in this neighborhood. We found three of these fields to contain rootworms 
that were highly resistant to chlorinated hydrocarbons. By insecticide treatment 
we also decided that the beetles in a fourth field were resistant. Rootworms 
from four of the fields were determined to carry moderate resistance, and in two- 
the beetles were susceptible.
Resistant rootworms were also found in four fields in north central and 
northwestern Illinois. Two of these fields were near Amboy, one near Shannon, 
and one adjacent to Kirkland. In the same area we tested the beetles from four 
other fields and found them susceptible.
We do not run the clinical tests in all fields that we examine. Root- 
worm larvae consume the roots of corn plants, and the first indication of pos­
sible resistance usually noted by the farmer is lodging of the corn in midseason. 
However, lodging is not positive evidence that he has resistant rootworms. Fre­
quently it is caused by soaking rains accompanied by strong wind or root feeding 
by other insects. The presence of resistance must be determined by finding many 
rootworm larvae on the roots or numerous rootworm beetles in the green silks, 
which is then followed by clinical tests of the beetles. We have examined num­
erous suspicious fields and have run the clinical tests in all cases in which we 
found the worms or beetles abundant. We have found resistance in only those 
noted above.
In all cases where we found resistance, the fields had a cropping his­
tory of several years of continuous corn accompanied by soil treatments with 
chlorinated hydrocarbons. In all cases the resistance could have developed in 
each field independently of its presence in other fields in the neighborhood. 
There is little evidence of spread from field to field, although it could easily 
occur. We have not found resistance in fields where a crop rotation keeps corn 
off a field for two successive years in a four- or five-year period.
In cases when resistant rootworms are found, it is recommended that 
the grower either establish a suitable rotation or use one of the organophosphate 
insecticides that have proved successful in controlling resistant western corn 
rootworms in Nebraska and Iowa. We do not recommend the use of these organo­
phosphate insecticides on other fields.
-7 2 -
R= RESISTANT ROOTWORMS 
S= SUSCEPTIBLE ROOTWORMS
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RESULTS WITH WESTERN CORN ROOTWORM CONTROL 
Don C. Peters
Aesop's fable of the sheep-hoy who cried wolf too often before the wolf 
actually came may have a modern parallel. To my knowledge Illinois had only a 
few western corn rootworm beetles in 1967 and no economic damage.
In Iowa I would consider the western corn rootworm to be a real problem 
in the western third of the state, an occasional problem in the middle third, and 
of academic interest in the eastern third. In spite of this optimistic picture,
I must admit that the western corn rootworm continues its eastward advance.
Probably the most interesting rootworm research this past year has been 
the demonstration by Hintz and George at Brookings, South Dakota, that western and 
northern corn rootworms can produce viable crosses. Therefore, what you may have 
in Illinois might well be called "northwesteras."
I must admit I am pleased with the response that we got from our Iowa 
farmers in 1967. Dr. Gunderson tells me that about 1,500,000 acres were treated 
with organophosphates in Iowa. That’s probably three times the acres that would 
have had severe damage, but on most of them the treatment was probably still good 
insurance. Some farmers used organophosphates on first-year corn, and a few of 
them did complain about cutworms. Safety education was apparently effective. We 
had several reports of people feeling sick, having headaches, etc., but documented 
cases were hard to come by.
Rootworm control with diazinon, stabilized parathion (Niran), phorate 
(Thimet), and 7072 was generally satisfactory. The manufacturers of Sta-thion 
and Di-Syston say that their products performed equally as well as the others, 
or even better.
In our tests at Sanborn (see Table l), it looked as if ethyl parathion 
worked regardless of the source, but Di-Syston was a step below the others. I 
have included the results with BB $233> a formulation of Beauveria bassiana 
spores, to show that we will not be able to pick up biological control in one 
easy lesson.
The combination of chlorinated hydrocarbons with organophosphates did 
not improve control sufficiently to justify their addition for rootworms alone.
On the other hand, the combinations should be considered where other insects might 
occur in the same field with rootworms. We have had two years of good results 
with diazinon spray and expect that it may be an answer for the man who has used 
row sprays.
The most exciting story is combining European corn borer and rootworm 
control for a one-shot program. The test at Sanborn was not set up to measure 
yields, but we did enough sampling to show that the good lay-by treatments yielded 
as well as the nearby planting treatments. Combined control of both insect species 
is so promising that in another year we should be able to have the idea ready for 
recommendation by the Extension Service.
Prognostication! Since we have opened the door to all ethyl parathion 
granules in 1 965, we may well see another price squeeze. The side effects may he 
inferior formulations, quality control, or packaging. If they should happen, it 
would hurt us all. The basic manufacturer spends time in developing a product, 
we spend time in testing high-quality formulations and decide that the toxicant 
is effective, and then volume production lets it all go up in dust.
Marketing last spring was rough. Every company had dealer meetings all 
winter, and then when the farmers decided to buy in late April and early May 
everything was gone in a hurry. Most companies felt that they could have sold 
another 10 percent plus if they had had the material. This spring, 1965, they 
will all have enough to fill 1 9 6 4 demand. In addition, Shell is apparently com­
mitted to a major push on Aldrex (aldrin plus parathion), and Velsicol has indi­
cated similar Intentions, so the combinations should get a real test in 1965- 
All of this is in the face of less damage than I expected In 1 9 6 4 . Maybe all 
Iowa farmers are so sold on our soil insect control program that they will switch 
before they have losses.
What about cultural practices? I am even more confident than last year 
that first-year corn need not be treated for rootworm control. The exceptions 
are few and involve alfalfa that blossomed in August and September and was not 
plowed under until late fall or other similar situations. I did see one late 
field with lodging caused by southern corn rootworms.
In the infested area, seed corn companies are gradually moving toward 
the more vigorously rooted hybrids and are thereby helping chemical control. With 
time, these resistant varieties may have a major influence on rootworm numbers.
Pall plowing is still favored over spring plowing, but again this is 
not absolute insurance. Other aspects of tillage have little if any known ef­
fect .
In my judgment rootworms are not the threat they appeared to be several 
years ago, but they are simply another variable in our* complex agriculture.
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Table 1. Performance of Some Insecticides Tested for Western Corn Root'worm
Control at Sanborn, Iowa, in 1964
Pounds Yield in : ‘
Percent
granules
per
acre Product
bu. per 
acre
Percent
lodged
Root
rating
Rootworms 
per plant
5 20 uc 10854 116.1 0.0 1.25 6.50
10+10 10 Thimet + Heptachlor 117.5 3.3 2.00b^/ 16.25
10+10 10 Niran + Aldrin 111.5 1.7 2.20b 14.75
11+11 9 Piazinon + Aldrin 106.9 0.0 2.25"b i4. 50
10+10 10 Parathion + Heptachlor 103.7 2.7 2.50b 17.50
10+10 10 4072 + Aldrin 94.4c 1.8 2.50b 11.50
bo Beauveria bassiana 20.4x 100.Ox 4.95x 28.75X
Untreated checks (5) 24.5x 100.Ox 4.98x 23.85X
10 10 Thiophos SI 106.5 0.0 2.10 11.50
10 10 Thiophos 108.2 2.7 2-35 20.75
10 10 Plant Products 
Parathion 111.5 0.0 2.35 10.75
10 10 Sta-thion 112.0 0.0 2.45 14.75
10 10 Niran 108.3 6.0 2.40 21.50
14 7 Diazinon 101.0 0.9 2.55c 16.50
10 10 Thimet 110.2 i4.4c 2.75c 13.00
10 10 GC 4072 106.3 18.6c 3- OOd 13.75
20 c;s 4072, AC 12520 113.6 1.6 2.65c 20.25
10 10 Di-Syston 94.6c 25.7c 3.10d 14.25
10 10 Methyl Parathion 98.6 43.3d 4. lOf 21.00
20 10 Aldrin 64.7e 98.2x 4.90x 29-75*
Untreated checks (4) 25.9x 97.2x 4.95x 30.75*
1/ Means without letter suffix are not statistically different from "best treat­
ment at p = .05. Means with h suffix are statistically "below the best, but 
are considered acceptable; c = average to mediocre performance in category; 
d, e, or f = decreasing performance recognizable by multiple-range test but 
considered failing; x = not different from checks or poorest treatment.
CUTWORM CONTROL WITH THE NEWER SOIL INSECTICIDES
Don C. Peters
All I can do is belabor the point that the "new" insecticides leave a 
lot to he desired so far as cutworm control in corn is concerned. I assume that 
"newer" means compounds other than the chlorinated hydrocarbons. In my opinion 
Telodrin is still the best material for controlling cutworms.
I limit my comments to preplanting and planting time treatments of 
organophosphates and carbamates. This limitation is probably the major reason 
for being pessimistic about cutworm control. Topical applications of organo- 
phosphorus insecticides on cutworms are often effective, but the problem lies in 
placing enough material in the area where cutworms will be feeding to do a good 
job of killing the worms before they kill too many plants. If 500 to 1,000 cut­
worms per acre survive, farmer reaction will be much more severe than if 50 times 
as many rootworms remain on the roots.
Our results with diazinon have been erratic, to say the least, but this 
product still holds more promise than other currently labeled materials. Field 
reports where diazinon was used have also been disappointing. UC10854 and SD 8530 
might make a good showing if preliminary data can be trusted.
It is time to get busy on some integrated control studies on midwest 
crop plants. Integrated control should mean more than selecting chemicals that 
aid biological control. In cutworm control, we don’t seem to be able to identify 
the factors influencing abundance well enough to modify cultural or chemical 
practices.
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THE ACCUMULATION AND DISSIPATION OF RESIDUES 
RESULTING FROM THE USE OF ALDRIN IN SOILS
George C. Decker, W. N. Bruce, and J. H. Bigger
Aldrin, when properly applied and incorporated in the soil, effectively 
controls most, if not all, of the important subterranean insects that attack the 
roots of corn in Illinois. For this and other reasons to he discussed later, 
aldrin soil treatments, introduced experimentally in 1950, have increased until 
Illinois farmers now treat three to four million acres, or ahout one-third to 
one-half of the corn acreage each year. The value of these treatments in in­
creased production and income, as estimated by Illinois county agricultural 
agents, ranges from 15 to 25 million dollars per year over and above the cost 
of the treatment.
Aldrin is often characterized as a broad-spectrum insecticide that 
leaves a residue which persists long after its use. On the basis of this prem­
ise, it is frequently assumed or implied that, following its use, there is little 
or no diminution in the magnitude of the residues that are produced, and there­
fore repeated applications would result in accumulations of aldrin and its deg­
radation products that would eventually prove highly dangerous to man and other 
forms of life, despite the fact that there are no scientific data to support such a 
position. Perhaps the false premise is based upon the fact that, to obtain 
prompt control of relatively mature insect pests, required dosage rates may be 
many times the rates that would prevent newly hatched or partly grown individ­
uals from maturing or even surviving for any prolonged period of time. Thus, 
aldrin at three or even five pounds per acre, or other chlorinated hydrocarbons 
at correspondingly high rates of application that do not completely control 
mature white grubs or Japanese beetle larvae in time to protect seedling plants 
or eliminate adult emergence a month or two later, will effectively prevent 
these species from breeding in the soil for a period of five to ten or more 
years. The same assumption may also be traced to the fact that aldrin treat­
ments for termite control equivalent to 100 or more pounds per acre (many times 
the agricultural applications of one or two pounds per acre) will, despite rapid 
loss or dissipation, continue to control termites for several years.
In dozens of tests conducted over a period of 10 years, whenever aldrin 
was applied to typical Illinois corn-belt soils and worked into the ground as 
recommended, two typical phenomena became clearly evident within a few weeks or 
months: A portion of the aldrin (1 5 to 3 0$) was converted to dieldrin, and an
even larger portion was lost through evaporation. These phenomena are well 
illustrated in Figure 1 , which summarizes the data developed for eight field 
studies conducted in Illinois during 1 9 5 8-5 9 ’ Under the conditions that pre­
vailed in central Illinois in early May and June 1 9 5 8, with mean temperatures 
ranging from 58° to 7 5° F., 3 0 days after application the residue (0 .2 1  ppm) 
was less than one-third of the amount of chemical applied (0.75 ppm), and about 
2 0 percent of it (0 .0 7  ppm) was dieldrin. By 60 to 120 days, dieldrin residues 
had reached their peak, at which time they ranged from O.085 to 0.125 ppm. which 
was only about 10 to 15 percent of the amount of aldrin applied.
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The following spring, approximately one year after the aldrin had been 
applied, the aldrin residues had dropped to about 0.015 ppm, and the amount of 
dieldrin that was present had declined about one-third (from 0.9 - 1.75 to 0.077 - 
0.10b). The total aldrin + dieldrin residue at this point was only about 10 to 
15 percent of the amount applied.
The data presented in Figure 2 show that (l) epoxidation of aldrin to 
form dieldrin begins soon after the aldrin is applied to the soil; (2) in about 
three months, 30 to 70 percent, or about half of the residue found, is dieldrin; 
and (3) when used at normally recommended rates of application, aldrin tends to 
disappear by the end of the third or fourth year. It seems apparent that epoxi­
dation proceeds most rapidly when application rates are low and becomes pro­
gressively slower as the dosage rate is increased.
When the residues (aldrin + dieldrin) found at yearly intervals after 
single applications of aldrin at rates ranging from one to three pounds per acre 
are plotted against time (in years), Figure 3 , "the significance of epoxidation 
on the persistence of residues becomes apparent. Residues decline rapidly so 
long as aldrin predominates; but once the residues are predominantly dieldrin, 
the rate of loss assumes the characteristic of a first-order reaction and is re­
duced by 50 percent every two to four years, depending upon a number of variables, 
such as temperature, moisture, and degree of tillage. From these data several 
generalizations might be made: (l) residues for any given time should not be 
greater than 20 percent of the amount applied by the end of the second year, and 
this value is reduced by l6.1 percent each year thereafter; (2) the approximate 
residue at the end of any given year would be about 15 percent of the amount ap­
plied by the end of the second year and would be reduced by 21 percent each year 
thereafter; and (3) the residue should not be less than 10 percent of the amount 
applied by the end of the second year and would be reduced by 29.6 percent each 
year thereafter.
On the basis of the above generalizations, if valid, it should be pos­
sible to estimate the residue accumulations one might encounter from any given 
treatment schedule.
Since an application of 2 pounds per 6" acre equals 1 ppm, residues 
remaining at intervals after treatment can be expressed as a percent of the 
amount applied by multiplying ppm by 1 0 0 . Assuming the residue (aldrin + diel­
drin) at the end of one year to be 26 percent of the application rate, or 0.26 
ppm, comparable residue values for various rates of application, 3, 2, 1-5, 
and -75 pounds per acre, would be .39* *26, .19, .13, and .10 ppm or .78, -52,
.38, .26, and .19 pounds per acre, respectively.
As indicated in Table 1 , assuming a four-year half life for dieldrin 
from the second year on, one envisions that accumulated residues at the end of 
10 years might amount to 125-5 percent of the annual application rate, and if 
annual applications were continued for 25 years the accumulated residues could 
presumably go on up to 150 percent, or one and one-half times the rate of appli­
cation.
On the other hand, as indicated in Table 1 , in a field under Intensive 
cultivation, assuming a half life of two years after the second year, annual ap­
plications for a period of 10 years would produce a total accumulation of aldrin
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plus dieldrin of only 91 percent of the annual application rate, From this point 
on, additions would "be so small that they would-he only '97 percent in 20 years 
and 95 percent in 25 years. Thus for practical purposes- one might'assume that 
under such conditions residues-have reached a point where' annual losses would 
equal the annual additions; and it would he highly improbable that one would ever 
accumulate residues greater'than the equivalent of nne year's application rate.
To test the validity of these "hypotheses and the generalizations sug­
gested in Figure 3; soil samples were collected From 35 Illinois corn fields hav­
ing known histories of aldrin treatment. These samples were analyzed to deter­
mine the actual residues present -in the spring of '19637 and the results were 
compared with the ’theoretical Value's developed by the 'several hypothetical for­
mulae. ■ ~ " y  ' " '
Utilizing the' values--'found1 in'■ Table' 19 ’where it Was assumed that under 
conditions of intensive cultivation the half life:;t)f dieldrin might he about two 
years, as is shown in Table 2, the -ratios' ('actual residue divided :by estimated 
residue) obtained ranged from 53 to 207 and averaged’ ty'h'. ’ -When considered in the 
light of the data presented in Figure 3 (line D) y it would appear that in general 
if this formula was used the values would tend to be too high for the first five 
years and too low thereafter. However, this is really not the case, for, as in­
dicated in Figure 1 and implied■in Figure 3, under such conditions' residues would 
have'fallen below the 26 "percent ’level during the- first year. '
Utilizing the comparable values wherein average conditions presume a 
dieldrin half life of four years, the ratios (actual over theoretical) ranged 
from 77 to 99 and averaged 69. Now, recalling that on the basis of the generali­
zations developed in Figure 3, it was assumed that the four-year half life (line A) 
would represent the maximum expected values (note that in all of the 35 fields 
studied the theoretical values exceeded the actual residues found). Thus, line A 
appears to truly represent maximum anticipatable residue levels.
Using the eye fitted line B, which appeared to approximate mean values, 
the comparable ratios ranged from 62 to 155 and averaged 105« This indicates a 
reasonable approximation of mean or modal values and, when considered in the light 
of a range from 0.120 to 1.225 ppm for the actual residues found, the spread 62 to 
155 does not seem to be excessive.
Even more significant is the fact that, as shown in Table 3, in only one 
of the 35 fields (Field l) did the actual residue exceed the annual rate of appli­
cation (105^). Even here the actual residue appears high, indicating the possi­
bility of an error in application, sampling, or analysis. It is worthy of note 
that, even though rates of application varied from 3/7 "to 3 pounds per acre and 
the total amount applied varied from 7 to 30 pounds per acre, the residues found 
one year after the last application averaged only 8.85 percent and never exceeded 
13.2 percent of the total amount applied.
While all the data presented herein were obtained under conditions pre­
vailing in Illinois, it appears that the findings have a much broader application. 
Data obtained in England by Wheatley et al. (1962) are in substantial agreement 
-with the Illinois data. Likewise, the concept posed here fits the data from 
British Columbia, Canada, presented by Wilkinson et al. (1967). They reported
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dieldrin residues of O.O98 and 0.153 ppm nine, years after an application of aldrin 
at the rate of 2.5 ppm; and on the "basis of 20 percent at the end of the second 
year and a four-year half life thereafter (Table l) we wpuld anticipate a residue 
of 0.15, which is 6 percent of the amount applied.
The data presented herein tend to show that, when aldrin is used as 
recommended as a soil treatment, the resulting residues are comparatively short­
lived and the probability that repeated applications would result in dangerously 
high residue accumulations is remote,
The popularity of aldrin as a soil insecticide may well be attributable 
to the facts developed herein: (l) There is an initial relatively high concen­
tration of quite volatile aldrin, which persists for only a few days and which is 
apparently adequate tp control seed-infesting insects and other species active 
only for short periods in the spring; (2) small residues of dieldrin persist over 
longer periods and reportedly make it difficult or impossible for the larvae of 
wireworms, white grubs, Japanese beetles, etc., to become established, let alone 
mature; and (3) residues do not accumulate to dangerous levels with repeated ap­
plications of aldrin, greatly minimizing the possibility that adverse side effects 
will develop. ■#
In general, what has been said here with regard to the accumulation and 
dissipation of residues resulting from the use of aldrin in soils applies equally 
to heptachlor when similarly used.
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Table 1 . Theoretical Residues (Aldrin + Dieldrin) to Be Expected at
Yearly Intervals After Aldrin Is Applied as a Soil Treatment 
and Incorporated Into the Soil at Corn Planting Time. These 
Data Based Upon an Application of 2 Pounds per Acre
h-year half life,, 2nd-lOt A year 2-year half life, 2nd-10th year
Residue Residue
i of ppm in Accumulated Jo of ’ ppm in Accumulated
Year applied 6" acre ppm lb./acre applied 6" acre ppm lb./acre
0 100 1.00 2.00 100 1.00 2.00
1 26 . 26 .26 .52 26 .26 .26 .52
2 ' 20 .20 . b6 .92 20 .20 . b6 -92
3 IT • !7 .63 1.26 . 1^ .lb .60 1.20
,k lb .lb • 77 1.54 10 .10 .70 ■ 1 . ho
5 12 .12 .89 I .78 7 .07 • 77 1 .5h
6 10 .10 . • 99 I .98 5 .05 .82 l.6b
T 8.5 .085 1.075 2.15 3-5 .035 .855 1.71
8 7 .07 1 .1^5 2.29 2.5 .025 .88 1.76
9 6 . 06 1.205 2 . hi 1.8 .018 .898 1.80
10 5 .05 1 .2 5 5 2.51 1.2 .012 .9 1 0 1.82
10-year 
total 1 2 5 .5 1.255 1 .2 5 5 2.51 91.0 •91 .910 1.82
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Table 2 . Residues (Aldrin + Dieldrin) as Estimated by Specified Formulae
and as a Percent of the Actual Residue Found on 35 Illinois Corn- 
Belt Farms Following the Use of Aldrin as a Soil Treatment for 
Stated Numbers of Years
Field
No.
Treatment
Accumulated residues (aldrin + dieldrin)
ppm Actual residue 
in percent 
of estimate
No. of
years Rate 
treatedi/ lb./acre
Actual
May
1963
Estimates made 
by formulae
A27 b 27----- CA/ jgr BU ^ 7
2 13/13 1.0 .77i . 683 . 767 -773 65 95 99
4 13/13 1.0 .720 .671 .729 .771 65 98 95
3 10/10 1-5 .738 . 869 . 677 .582 85 115 127
5 10/10 3.0 1.225 2.122 1.675 1.161 58 75 106
1 9/9 1.5 .791 .907 .672 . 608 87 117 130
6 8/8 .. 1-5 .693 .697 -509 .770 97 136 177
7 7/9 0.75 . 286 •378 -297 .257 r 9 6 ill
l7 7/9 3-0 .898 1.780 1.161 1.022 6 1 77 88
20 7/10 1.5 -379 .777 .589 •793 51 67 77
21 7/10 1.5 -330 .777 ■ 589 • 793 77 56 67
27 7/10 1.5 .377 .777 .589 ■ 793 50 63 76
29 6/9 0.75 .175 ■ 378 .282 -235 72 51 62
23 k/h 1.00 .227 .385 .350 .285 58 67 79
8 6/8 0.75 -275 -373 .313 -235 80 88 117
19 6/8 3.00 .777 1-330 1.065 -979 58 73 79
27 8/7 1.5 .318 .632 .515 ,77o 50 62 72
16 6/10 1.5 .398 -597 .779 .389 66 85 102
26 5/7 3.0 .658 1.172 .928 .801 56 71 82
30 V 5 1.0 . 189 .720 -357 -302 75 53 83
9 7/ 6 1.5 -306 .515 .737 .361 60 70 85
10 ------5 / f ~ ~ 3.0 1.038 1.272 .922 .■ 831 85 .111 127
12 5/8 2.0 .792 .600 .527 • 731 82 97 n 7
15 6/10 1.5 .725 • 597 .739 • 383 72 ' 97 ill
31 5/7 1-5 .316 .782 .365 •330 65 87 . 96
22 5/8 2.0 .739 .565 .773 • 397 78 99 ill
18 5/9 1.5 .388 .786 ■ 373 -310 ■ 79 113 125
28 k/9 2.0 .529 .687 .575 .760 77 97 115
11 k / 6 1.5 -293 .765 -359 .265 63 81 110
13 5/10 1.5 .755 .757 -325 .297 99 ' 170 155
32 V t 1.5 .282 -372 .298 .257 76 97 ill
17 5/9 3-0 . 806 .897 .601 -573 90 137 l7l
25 V 7 1-5 .329 -370 .277 .271 89 135 136
33 V t 1-5 .203 .362 .250 .270 56 81 85
3 7 5/10 1-5 .180 .277 .162 ,151 66 111 119
39 3/9 1-5 . 120 .162 .058 .087 7 7 207 138
1/  13/ 13 = Treated 13 of the last 13 years.
2/ Formula residue 2 5$ 1 year, 2 0$ 2 years, then 7 years l/2 life.
3/ Formula residue 2 5% 1 year, 2 0$ 2 years, then 2 years l/2 life.k] Formula residue 2 0 <f> 1 year, 15$ 2 years, then 3 years l/2 life.
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Table 3. Residues (Aldrin + Dieldrin) Encountered in Soils on 35 Farms 
Where the Year-by-Year History of Aldrin Treatment for the 
Control of Subterranean Insects Was Known
......... lb. of chemical Residue in"1963
No. ____Years of treatment---- applied________  Percent of
Field years l7\ Kirs ltx'ltv uamd (o vq Annual Total lb . / Annual Total 
No. treated h  ^i h  rate applied acre rate applied
2 13/13 X X X X X X X X X X X X X 1.00 13.0 .88 88 6.8
4 13/13 X X X X X X X X X X X X X 1.00 13.0 .84 84 6.5
3 10/10 X X X X X X X X X X 1.50 15.0 1.48 98 9-9
5 10/10 X X X X X X X X X X 3.00 30.0 2.44 92 8.1
l 9/9 X X X X X X X X X 1.50 13.5 1.58 105 11.3
6 8/8 X X X X X X X X 1.50 12.0 1.38 92 11.5
T 7/9 X X X X X X X .75 5.3 .57 76 10.8
lb 7/9 X X X X X X X 3.00 21.0 1.80 60 8.6
20 7/10 X X X X X X X 1.50 10.5 .76 51 7.2
21 7/10 X X X X X X X 1.50 10.5 . 66 44 6.3
2b 7/10 X X X X X X X 1.90 10.5 .75 50 7-1
29 6/9 X X X X X X -75 b.5 .29 4o 6.4
23 b/b X X X X 1.00 b.O .45 b5 11.2
8 X X X X X X .75 b.5 .55 73 10.2
19 6/8 X X X X X X 3.00 18.0 1.55 52 8.6
27 6/7 X X X X X X 1.50 9.0 . 64 42 7 .1
16 6/10 X X X X X X 1.50 9.0 .80 53 7.9
26 5/7 X X X X X 3-00 15.0 1.32 44 8.8
30 1/5 X X X X 1.00 4.0 .38 38 9.5
9 b/6 X X X X 1.50 6.0 .61 4l 10.1
10 6/9 X X X X X X 3-00 18.0 1.08 69 6 .0
12 5/8 X X X X X 2.00 10.0 .98 49 9.8
15 6/10 X X X X X X 1.50 9.0 .85 57 9.4
31 5/7 X X X X X 1.50 7.5 .63 42 8.4
22 5/8 X X X X X 2.00 10.0 .88 44 8.8
18 5/9 X X X X X 1.50 7.5 .78 52 10.4
28 1/9 X X X X 2.00 8.0 1.06 53 13.2
11 1/6 X X X X 1.50 6.0 .59 39 9.8
13 5/10 X X X X X 1.50 7 . 5 •91 61 12.1
32 1/7 X X X X 1.50 6.0 .56 38 9.3
17 5/9 X X X X X 3.00 15.0 1.61 5^ 10.7
25 1/7 X X X X 1.50 6.0 . 66 44 11.0
33 1/7 X X X X 1.50 6 .0 .41 27 6.8
3^ 5/io X X X X X 1.50 7.5 .36 24 4.8
35 3/9 X X X 1.50 4.5 .24 16 5-3
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Figure 1. Residues as aldrin, diel- 
dr in, and aldrin + dieldrin at inter­
vals after soil was treated with aldrin 
at the rate of 1.5 pounds per acre or
0.75 ppm. A composite of eight 
studies, 1958-59*
Figure 2. Percent of the residue 
found that is dieldrin at inter­
vals after application of aldrin 
to corn-helt soils in Illinois at 
rates of 1 .5, 2, 3> 5; 20, and 25 
pounds per acre.
Figure 3. Total residues (aldrin + 
dieldrin) found at intervals after 
soil was treated with aldrin, stated 
as a percent of the amount applied.
100-
Residue at the H a lf- life  thereafter 
end of 2 yeors --------------------------------
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FACTORS AFFECTING SOIL RESIDUES AND ERE-EMERGENCE HERBICIDES
F. W. Slife
Soil residues resulting from the use of pesticides are receiving in­
creased attention. It is now necessary for chemical companies to present many 
more data about the fate of the herbicides in soil than were required five years 
ago. Although there is some need for concern and we should know more about the 
fate of herbicides in soils, there is little or no evidence that the materials 
we are presently using are producing any harmful effect, either direct or in­
direct. With the introduction of new analytical methods and equipment, it is 
now possible to study the fate of herbicides in soils. But the study of herbi­
cide residues in soils is extremely difficult because the soil is so complex and 
is in an ever-changing state. It is also difficult because the amount of herbi­
cide that we are trying to detect may be as low as a few parts per billion.
Many things can happen to a herbicide as soon as it is applied to the 
soil. It can be degraded by microorganisms, absorbed by soil particles, vola­
tilized, degraded chemically, or leached into the subsoil; it can be absorbed by 
plants and degraded in the plant; and it can be degraded by light when it is on 
the surface of the soil.
Fortunately, most of our herbicides are affected by one or more of 
these processes, and the result is that long persistence (two to three years) is 
not common with the chemicals in use today.
For example, 2,4-D, which is used on more acres than any other chemical 
in the United States, is affected greatly by soil microorganisms. They are so 
effective in degrading this chemical that it seldom persists for longer than six ■ 
weeks in the soil.
The soil residue from Randox is affected by rotability and by chemical 
decomposition. When Randox is on the surface of the soil, it will slowly vaporize 
The vapors are not harmful to plants. When it rains and Randox leaches into the 
soil, it starts to hydrolyze into several inert compounds. The results of both 
of these factors are that Randox seldom persists in the soil for more than eight 
weeks.
Randox-T is slightly different from Randox in that the T material does 
not disappear so fast as Randox. Apparently it is slowly degraded, but occasion­
ally it wild, carry into the next growing season. Randox-T is subject to leaching 
and may be found below the plow sole under certain conditions. However, it has 
created no great problems from the standpoint of adverse soil residues.
Atrazine has created the greatest herbicide soil residue problem in the 
Corn Belt because it does not degrade rapidly and it has been used so widely. The 
soil residue from atrazine varies from field to field and from season to season. 
With the discontinuance of the granular form, less residue is anticipated. Studies 
of the fate of atrazine in soil are difficult because it would appear that it 
is affected by almost all of the factors that could possibly affect a herbicide in 
the soil. In some seasons these factors may work so slowly that enough residue is 
left in the soil to affect sensitive crops planted the following year. •
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Our studies, as veil as those from other stations, indicate that atra­
zine is much more volatile than ve had originally thought. We "believe that the 
variation in residue from field to field and from season to season can he ex­
plained on the basis of hov much atrazine is lost into the air before a rain 
falls and moves it into the soil. If this assumption is right, ve should have 
the most atrazine carryover in years vhen rain falls vithin one or tvo days after 
application, and the least vhen it remains dry for a veek to ten days. Loss of 
as much as 10 to 20 percent of the atrazine before it is moved into the soil 
could determine vhether there vill be a carryover into the next groving season. 
The fact that the granular form is less volatile than the vettable povder vould 
also explain vhy the carryover has been more serious from the granular than from 
the vettable povder. Once atrazine is in the soil, a number of things can happen 
to degrade the chemical. These things obviously are going to vary vlth the en­
vironment .
There is no evidence that long-time use of atrazine vill have any detri­
mental effect on the soil. For land that is in a rotation of crops, ve vould sug­
gest that atrazine be banded rather than broadcast and that small grain not follov 
atrazine-treated corn. If soybeans are to follov treated corn, injury can be ex­
pected in some years; hovever, soybeans are much more tolerant than oats.
Other herbicides in use at the present time--Eptam, Vernam, Knoxveed, 
Alanap, CIPC, and amino triazole--are degraded at a rapid rate and present no 
soil residue problems.
Kev herbicides, such as Dicamba, Treflan, and Tordon, appear to per­
sist for considerable periods. Further research vill be needed to determine 
vhether they vill create a serious problem. A nev material, Ramrod, seems to 
be inactivated in the soil and offers no long soil residue problems.
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POST-EMERGENCE TREATMENT OF SOYBEANS WITH ^-(2,4-DB)
E . L . Knake
To control weeds in soybeans, major emphasis should be placed on early 
practices, such as use of preemergence herbicides, rotary hoeing, and timely row 
cultivation. When these methods have not given adequate control and a serious 
weed problem still persists, can anything else be done?
A few years ago ^-(2,^-DB) received label clearance for post-emergence 
application to soybeans. It can be bought under the trade names Butoxone SB and 
Butyrac 175* It is one of the phenoxy acid herbicides and is closely related to 
2,^-D and MCP. Research has been conducted with 2,^-D and MCPB as well as with 
4-(2,^-DB), but soybeans have shown more tolerance to ^--(2,^-DB) at equivalent 
rates than to the others. Except for recent approval of a wax bar formulation of 
2,^-D to control coffeeweed in soybeans in the South, ^--(2,4-DB) is the only one 
that has received label approval for post-emergence application to soybeans.
The time of application recommended on the label is 10 days before bloom 
to midbloom. Midbloom is when there are flowers on the lower half of the plant, 
usually at about five or six nodes.
In I96A we conducted research to determine the effect of A-(2,^-DB) on 
soybeans when applied at various stages of growth. Although most weeds are most 
susceptible to 2,^--D in the early growth stages, earlier research suggested that 
soybeans were more tolerant at the earlier stages. One of the major objectives 
of the I96A research was to see whether the same thing held true for ^-(2,^-DB).
The recommended rate of application of 4--(2,7-DB) is .175 "to .22 pound 
per acre. In our studies we applied rates of .1, .2, and ,3 pound when soybeans 
were h, 8, l6, 2^, and 30 inches high. Any one plot was treated only once with 
one rate at the designated stage of growth. Soybeans were kept weed free by 
cultivation and hand hoeing. Results are shown in the following table:
Yield of Soybeans Treated With A-(2,4-DB), Urbana - I96A
lb. /A A  - ( 2, ^ -DB)
Height of soybeans when treated
1 ” 8" 1 ^ 2^ 30”
(bu./A.)
.1 3U 9 32 A 31.0 32.7 35.9
.2 35A 36.0 30.8 35.8 33.6
• 3 3^.8 35.7 30.9 35A 30.0
Untreated check - 35-1*
Treatment with ^--(2,7-DB) caused some stem splitting, increased lodging, 
and lowered yield, especially at the l6-inch height. At this height soybeans were 
in the early-bloom stage, with flowers at the lower three nodes. This result sug­
gests that A~(2,^--DB) should be considered only for very serious weed problems 
where damage from weeds will be more severe than possible damage from A-(2,A-DB).
It is recognized that damage to soybeans might have been less if they 
had been treated when the weeds formed a canopy over the beans, as has sometimes 
been recommended. But we are not certain that this is a very practical recommenda­
tion.
We also studied the effect of .2 and .3 pound of ^--(2,^-DB) on weeds, 
applied when the weeds were ^ and 8 inches high. At .2 pound, which is approxi­
mately the recommended rate, we obtained control but not always complete kill of 
cocklebur and annual morning glory. Giant ragweed control at the .2-pound rate 
was fair, but there appeared to be a marked improvement in control at the .3-pound 
rate. Jimsonweed was deformed and stunted but not controlled well. Control of 
smartweed, velvetleaf, pigweed, and lambsquarters was poor.
“89-
POST-EMERGENCE SPRAYS FOR CORNFIELDS
F. W. Slife
During the past five years, emphasis on the use of pre-emergence chemi­
cals has increased tremendously. One might conclude that pre-emergence materials 
have heen pushed at the expense of post-emergence sprays. But the only reason 
that pre-emergence chemicals have Been emphasized is that the number of good post­
emergence chemicals since 2,4-D has Been extremely limited. Chemical company 
screening programs are designed to pick up post-emergence chemicals as veil as 
pre-emergence chemicals, But good post-emergence chemicals have not Been found.
Atrazine has limited possibilities as a post-emergence spray for corn. 
Since it must Be applied Before grass weeds reach 1 l/2 inches in height, its 
application is limited. In addition, the results have not Been consistent,
Lorox has Been sold for two seasons as a directed post-emergence spray 
for corn. To Be effective, the weeds should not Be more than 5 inches high, and 
corn approximately 15 inches. The chemical must Be applied accurately to avoid 
injuring corn. Some variable results have Been reported with this treatment in 
terms of weed control and corn injury.
Although there should Be some situations where Lorox can Be used each 
year, its potential seems to Be limited.
The combination of Dowpon plus 2,4-Das a directed post-emergence treat­
ment is relatively new in Illinois. It is designed largely to control annual 
grasses, But the 2,4-D will also control Broad-leaved weeds.
Corn has little or no tolerance to Dowpon at the 2-pound rate, But it 
can Be used if it is carefully applied to the lower part of the stalk, with a 
minimum amount touching the leaves. The lower leaves of the corn plant must Be 
lifted to keep the spray off them. Leaf lifters are available commercially for 
this purpose. Since it is usually not possible to spray over the top of weeds 
with this combination Because of the possibility of getting too much on the corn, 
the material is usually applied to the lower half of weed plants. This coverage 
is not sufficient to kill giant foxtail, But in most instances it appears to pre­
vent the plants from growing further and little or no seed is produced.
The use of Dowpon plus 2,4-D is a precise treatment that requires a 
considerable amount of preparation in terms of sprayer equipment. If farmers 
and custom applicators are anticipating using this treatment, our advice would 
Be to treat only a small acreage during 1965 so that results can Be observed.
We Believe this treatment has a limited potential for Illinois.
In addition to the above-mentioned treatments, there are a considerable 
number of non-selective foliage contact chemicals that could Be used for directed 
sprays in corn. Our tests in 1964 indicate that these materials are similar to 
Lorox in effectiveness and are no safer on corn.
The major reason for the continued search for new and Better post­
emergence chemicals for corn is that the farmer could use them in years when 
cultural practices fail to control the weeds. In some years he would not need
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to treat. Another reason is that the pre-emergence chemicals have given variable 
results. However, we must remember that the results with post-emergence chemicals 
also vary. The environment also influences these results. The results of spray­
ing with 2,4-D vary each year in terms of both weed control and corn injury.
Since we have used 2,^-D for almost 20 years, we have become accustomed to vari­
able results. Experience therefore tells us that, even though new post-emergence 
chemicals may appear, it is likely that they will give varying results in chemi­
cal weed control.
In summary, good selective post-emergence chemicals for corn, other 
than 2,Jf-D, have not been developed that have the potential for replacing our 
present pre-emergence chemicals.
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NEW EQUIPMENT EOR HERBICIDE DRIPT CONTROL 
M. R. Gebhardt
Precision application of herbicides is very important, and both appli­
cation methods and equipment must be considered. Herbicides can drift into sus­
ceptible areas, causing damage to crops. Although most of the study of drift has 
involved aerial applications, many of the data can also be applied to ground 
sprays.
Small droplets that stay suspended in the air cause most of the drift 
problems. Under certain atmospheric conditions they can travel as far as three 
miles. Spraying in low wind velocities will help to reduce the hazard of drift; 
however, even small air currents can cause some materials to drift.
Larger, heavier droplets will fall sooner than small ones after dis­
charge from the nozzle. Reducing the nozzle pressure will sometimes produce 
large droplets. Special nozzles can be made that will produce more uniform drop­
let sizes, but they may not be suitable for agricultural sprays.
One of the easier methods of keeping droplets uniform in size is to do 
something to the liquid in the spray solution. Droplets are formed by shearing 
or cutting a fluid jet. The fluid shearing behavior is affected by the physical 
properties of the fluid. Surface tension and viscosity both have something to do 
with the droplet that is produced.
Several chemical companies have developed different emulsions of oil 
and water to affect droplet formation. The "invert" is one type. This emulsion 
consists of water drops covered with a thin layer of oil. It has water-in-oil 
droplets, while a regular emulsion has oil-in-water droplets. The "invert" can 
be made into a mixture that is very thick like mayonnaise, or it can be made with 
a creamy consistency. The very thick "invert" emulsion must be applied with some 
centrifugal device. The centrifugal disk applicator is usually mounted on a 
helicopter. Nozzles are mounted on the edge of the disk for controlling the ap­
plication rate. The creamy mixture can be applied with a boom and nozzle air­
craft sprayer, provided the pump, flow lines, and boom are enlarged to about 
double the size required for regular water sprays.
Another "invert" emulsion has been developed that requires a special 
mixing chamber and nozzle for application. Two tanks, pumps, and flow systems 
are necessary--one for the oil-herbicide and one for the water. The two fluids 
are brought together at the nozzle where the "invert" is formed. This system has 
been used for both aerial and ground spraying.
Other thickened sprays are being used to reduce the hazards of drift.
A dry powder is available that can be added to the spray tank that will thicken 
the fluid without causing an emulsion. This material is made of small granules 
that take on large quantities of water. The spray is actually made of many par­
ticles of water. This material has been used for aerial application, and tests 
are being conducted to determine whether any special application equipment will 
be necessary for ground application.
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Another method of reducing drift is to reduce the pressure on the spray 
nozzle and actually cut the fluid stream with some mechanical device. A vibrating 
boom has been developed that consists of a pipe with a series of nozzles or ori­
fices along the longitudinal axis. As the fluid flows from the nozzles under a 
small pressure, the fluid stream is cut by the lateral movement of the boom.
Tests have indicated that this device reduces drift.
This is a brief summary of some of the methods, equipment, and chemical 
materials that are being used to reduce the hazards of drift from agricultural 
sprays.
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CHEMICAL WEED CONTROL USAGE, 1967 
Hosea S. Harkness
Statistical measures of herbicide usage on crops have been very scarce. 
Apparently some private concerns have compiled data by various means for their 
own use, and we in the Crop Reporting Service conducted surveys on a very limited 
scale in 1957 and 1958, "bat otherwise little or no public information is available. 
With the encouragement of the Extension Service here at the University of Illinois, 
we conducted a survey this past summer concerned primarily with mechanical and 
chemical weed control in corn and soybeans.
The inquiry for the current survey was mailed to a mailing list that 
represented approximately one out of every 21 farms in the state, distributed 
throughout the state in proportion to the number of farms in each township. Einal 
tabulation, representing approximately one of every 60 farms in the state, was in­
tended to provide primarily state indications but in many cases was broken down by 
crop reporting districts and/or by size of farm reporting.
Herbicides were used by 63.5 percent of the reporters on either part or 
all of their corn and soybean acreage. This percentage'indicates that approximately
91,000 farmers used herbicides on either corn or soybeans, compared with 77,000 
farmers in 1958 who used herbicides for either row crop or small grain or for spray­
ing fence rows and ditches.
First, let’s look at corn, of which 9*5 million acres were planted in 
Illinois in the spring of 1967. Reporters indicated that 60.0 percent, or 5*7 
million acres, received some form of chemical treatment for weed control. They 
further indicated that 26.5 percent of the planted acreage was given pre-emergence 
treatment and that 70.0 percent was given post-emergence treatment. About 6.5 per­
cent, or over one-half million acres, of the acreage planted was treated more than 
once. Percentagewise, pre-emergence on corn is used more commonly in southern 
areas of the state, while post-emergence is used more commonly in northern areas.
In 1958 approximately 6.0 percent of the corn acreage was given pre-emergence 
treatment, while 35*5 percent received post-emergence treatment.
Let’s take a quick look at the 5*9 million acres of soybeans which were- 
planted in 1967. Reporters indicated that 27.0 percent, or 1.7 million acres, of 
the soybean acreage planted was treated by chemical means. Essentially all was 
pre-emergence, less than 30,000 acres receiving post-emergence treatment. In 
1958 only about 2.0 percent of the soybean acreage was treated with herbicides.
Generally, in the case of both corn and soybeans, the larger farms had 
a larger percent of their acreage treated with herbicides. Of the farmers who 
operated less than 100 acres, 37 percent treated either part or all of their corn 
and soybean acreage, while 86 percent of those who operated 500 or more acres used 
herbicides. The operators in the smaller sized operations treated 77.0 percent of 
their corn acreage and 22.5 percent of their soybean acreage, while those in the 
group with 500 or more acres treated 70.0 percent of their corn acreage and 31*0 
percent of their soybean acreage.
In the case of corn, crop reporters indicated that 13*5 percent of the 
planted acreage was given pre-emergence treatment with band application of a dry 
chemical. Nine percent of the planted acreage received pre-emergence band
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application in liquid, form. Broadcast pre-emergence application accounted for 4.0 
percent of the planted acreage— 0.5 percent in dry form and 3.5 percent in liquid 
form. Post-emergence treatment of corn included l4.0 percent of the planted acre­
age given band application and 26.0 percent broadcast.
Soybeans receiving pre-emergence band application of dry chemical ac­
counted for 14.5 percent of the acres planted, while a liquid was used on 8.0 
percent. Broadcast application of liquid was applied to 1.0 percent.
Atrazine was the most common pre-emergence chemical used on corn, while 
C D M  ran a very close second. Atrazine was applied to 9*5 percent of the planted 
acreage,, and CDAA to 9.0 percent. For post -emergence, 2,4-D low-volatile ester 
and 2,4-D amine were the most common, each accounting for 16.0 percent of the total 
planted acreage. Amiben was the most common herbicide applied to soybeans at 12.0 
percent, accounting for half of the treated acreage. CDAA accounted for 6.0 per­
cent of the planted acreage.
Additional data obtained in the survey indicated that about 1.0 percent 
of the small grain acreage was treated with herbicides. The survey indicated that 
most of the spraying of small grains was done in the northern one-third of the 
state. Reporters also indicated that those who sprayed fence rows averaged about 
3.2 miles sprayed. On 65.5 percent of the mileage, 2,4-D was used, while on I9.O 
percent a mixture of 2,4-D and 2,4,5-T was used.
On the following pages are tables that give more detailed information 
and breakdowns of what has been covered here.
I wish to take this opportunity on behalf of the Crop Reporting Service 
to acknowledge the cooperation of the farmers in this survey. Also special 
thanks are due to the extension specialists for their technical assistance and ad­
vice and to other members of the industry for their help.
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CORN AND SOYBEANS: Percent of producers applying herbicides, percent of planted acreage treated and time of 
_________________________ application, by districts, Illinois, 1964 crop____  ______________
District
Percent of 
producers 
applying 
herbicides
u
Com acreage planted Soybean acreage planted
Percent 
acre age 
tre ate d 
w/herbicides
Time of application Percent 
acreage 
tre ated 
w/herbicides
Time of ippli cation
Pre­
emergence
Post­
emergence
Pre-
e mergence
Post­
emergence
Percent Percent Percent Percent Percent Percent Percent
Northwest 66.0 55.0 18.0 40.0 27.5 27.5
Northeast 76.0 72.0 25.5 49.5 24.0 24.0
West 67.0 60.0 27.5 41.5 22.0 21.5 0.5
Central 63.0 58.5 27.5 39.0 24.5 24.5
East 62.5 54.5 24.0 38.5 23.5 23.0 0.5
West Southwest 73.5 70.0 34.5 46.0 26.0 26.0 2/
East: Southeast 55.0 54.5 35.0 30.5 26.5 26. 5
Southwest 45.5 57.5 26.0 34.0 13.5 13.5
Southeast 43.5 59.5 36.5 23.5 19.5 19.0 0.5
ILLINOIS 63.5 60.0 26.5 40.0 24.0 24.0 2/
1/ To either com and/or soybeans, 2/ Less than 0.5 percent reported.
CORN AND SOYBEANS: Percent of producers applying herbicides, percent of planted acreage treated and time of
application, by size of farm, Illinois, 1964 crop
Size
of
farm
Percent of 
producers 
applying 
herbicides
V
Com acreage planted Soybean acreage planted
Percent
acreage
treated
w/herbicides
Time of application Percent
acreage
treated
w/herbicidcs
Time of aiaplicati on
Pre­
emergence
Post­
emergence
Pre­
emergence
Post-
emergrnce
Acres Percent Percent Percent Percent Percent Percent Percent
0- 99 34.0 44.0 20.5 25.5 22.5 22.5
100-259 57.5 51.5 19.5 36.0 17.0 17.0 2/
260-499 74.5 61.5 24.0 43.5 23.0 23.0
500+ 86.0 70.0 38.0 41.0 31.0 31.0 2/
All farms 63.5 60.0 26.5 40.0 24.0 24.0 y
1J  To either com and/or soybeans, 2/ Less than 0, 5 percent reported.
Prepared by Illinois Cooperative Crop Reporting Service 
P. O. Box 429 
Springfield, Illinois 62705
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CORN: Percent of planted acreage treated by time and method of application, by chemical used, Illinois, 1964 crop
Chemical
used
Preemergence Postemergence
Band application Broadcast application Bandapplication
Broadcast
application
Dry ! Liquid Dry 1 Liquid Liquid Li quid
Percent Percent Percent Percent Percent Percent
atrazine 2.0 6.5 1/ 1.0 1/ 1/
CDAA 8.0 1.0 1/ 1/ 1/CDAA-T 2.5 0.5 1/2, 4-D ester 2/ 1.0 1.0 1/ 2.0 _  _ _ -
2, 4-D high volatile ester -- -  - - - _ _ 2.5 4.5
2, 4-D low volatile ester -- _ _ _ _ - - 5.5 10.5
2, 4-D amine 1 /' 0.5 5.5 10,5
linuron 1/ 1/ 1/ 1/4 (2,4-DB) V T/EPTC + 2, 4-D 1/ 1/Other 1/ 1/ V J7
ALL CHEMICALS 13.5 9.0 0.5 3.5 14.0 26.0
\J Less than 0,5 percent reported. 2Y Includes both high and low volatile used for preemergence.
CORN: Percent of planted acreage treated by chemical and form used, by districts, Illinois, 1964 crop
District and 
form used
---- 7 ■--- — ---, --u 'j " - .x._ .1_____Chemical used - Percent planted acres
atrazine CDAA CDAA-T _2,4-D linuron 4(2, 4-DB) EPTC + 2, 4-D Otherester 2 /| H. V.e ste r | L. V.e ste r |amine
- Percent -
Northwest - dry 1.0 3.0 0.5 __ __ -- --_ liquid 9.5 1/ 1/ 2.5 7.0 16.5 16.0 1.0 1/ 1/ 0.5
Northeast - dry 0.5 4.0 1.5 1/ -- - - 1/- liquid 17.0 1.0 1/ 1.5 8.5 11.5 28.0 1.0 V
West - dry 0.5 9.0 6.0 1.0 — - - —
- liquid 3.5 1.5 1.5 3.5 8.5 14.0 17.5 1.0 1.0 1/ 1/
Central - dry 0.5 13.5 1.0 1.5 — -- --
_ liquid 4.5 2.0 1/ 3.0 7.5 15.5 16.5 0.5 1/
East - dry 1.0 13.5 1.5 1.5 — __ --- liquid 3.5 1.5 1/ 1.0 5.0 18.0 15.0 1/ 1/ 1/
WSW - dry 4.0 6.5 3.5 3.5 -- -- --
- liquid 7.5 1/ 1.0 8.5 7.5 23.5 14.5 0.5 0.5
ESE - dry 5.5 12.5 6.0 1.0 -- __ __
- liquid 5.5 1.5 0.5 1.5 7.0 12.5 11.0 1/ 1.0
Southwest - dry 3.0 2.0 2.5 — __ — 0.5
- liquid 13.0 3.0 13.0 9.0 12.5 1.0 0.5
Southeast - dry 7.0 1/ t.o -- -- — 1/- liquid 18.0 1.0 9.0 2.0 13.5 7.5 V
ILLINOIS - dry 2.0 8.5 2.5 1.0 -- -- — 1/ 17
- liquid 8.0 1.0 0.5 3.0 7.0 16.0 16.5 1/ 1/ V 0.5
1/ Less than 0.5 percent reported. 2J  Includes both high and low volatile used for preemergence.
Prepared by Illinois Cooperative Crop Reporting Service 
P. O. Box 429 
Springfield, Illinois 62705
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SOYBEANS: Percent of planted acreage treated by time and method of application, by chemical used, Illinois, 1964 crop 
. . .. Freemergence _____  Poste mergence
Chemical
used Band application Broadcast application
Band
application
Broadcast
application
Dry n Liquid Dry Liquid Liquid LiquidPercent Percent Percent Percent Percent Percent
CDAA 5.5 0.5 1/ 1/
2, 4-D ester 2/ 1/ V2, 4-D amine V V 1/linuron 0.5 V
amiben 6.0 5.5 1/ 0.5
NPA 2.5 1.5 V 1/
sodium PCP 0.5 1/
4 (2, 4-DB) 1/ 1/
trifluralin 1/ 1/
NPA-fCIPC 1/ V 1/ 1/
Other y y
ALL CHEMICALS 14.5 8.0 1/ 1.0 1/ 1/
J_/ Less than 0.5 percent reported. 2/Includes both high and low volatile.
SOYBEANS: Percent of planted acreage treated by chemical and form used, by districts, Illinois, 1964 crop
District and 
form used
------
Chemical used - Percent planted *-1-acres . i -
CDAA 2,4-D linuron amiben NPA SodiumPCP 4<2,4DB^rj ^ a"
TJFa +~
CIPC Otherester 2J I amine - Percent -
Northwest - dry 3.0 4.0 0.5 1.5 1/
- liquid 0.5 16.0 1.5 yNortheast - dry 0.5 4.5 4.0 0.5
- liquid 13.0 0.5 1.0 0.5 y
West - dry 2.5 11.0 2.0 1/
- liquid 0.5 0.5 0.5 4.0 0.5
C entral - dry 7.0 7.5 1.0
- liquid 1.0 0.5 1/ 4.0 2.5 1/ 1/
East - dry 10.0 5.0 3.0
- liquid 1.5 0.5 3.0 1.0 1/
WSW - dry 3.0 7.0 4.5 0.5
- liquid 1.0 0.5 1/ 0.5 8.0 1.0 1/ 1/ 1/
ESE - dry 8.5 7.5 4.0 0.5 V
- liquid 1.0 1/ 3.0 2.5
Southwest - dry 0.5 2.5 0.5 2.0 1/
- liquid 2.5 5.5 1/
Southeast - dry 6.5 2.5 2.0 0.5
- liquid 1/ 6.0 1.0 1/ 0.5
ILLINOIS - dry 5.5 6.0 3.0 0.5 1/ 1/
- liquid 0.5 y  y 0.5 6.0 1.5 1/ y  y y y
\J Less than 0. 5 percent reported. 2/ Includes both high and low volatile used for preemergence.
Prepared by Illinois Cooperative Crop Reporting Service 
P. O. Box 429 
Springfield, Illinois 62705
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CORNs Effectiveness of treatment, percent of reports, 
______selected chemicals, Illinois, 1964 crop____
Chemical Effectiveness of treatmentPoor f Fair T Good
Percent Percent Percent
atrazine 20 34 46
CDAA 32 40 28
CDAA-T 32 41 27
2, 4-D ester 1/ 14 36 50
2, 4-D high volatile ester 3 33 64
2, 4-D low volatile ester 4 31 65
2, 4-D amine 2 33 65
1/Includes both high and low volatile used for pre­
emergence.
SOYBEANS* Effectiveness of treatment, percent of reports, 
_________ selected chemicals, Illinois, 1964 crop____
Chemical Effectiveness of treatmentToor T Fair j Good
Percent Percent Percent
CDAA 27 34 38
amiben 23 38 39
NPA 33 47 20
FENCE ROWS AND DITCHES; Chemicals used for spraying, percent of total, by selected areas, Illinois, 1964
Chemical usedDistricts
combined 2, 4-D 2,4,5-T ?,1TD"amI 2, 4, 5-7
2, 4-D and 
dalapon
2, 4-D and
amitrole
■“sr^s-T—
and dalapon Others
Percent Percent Percent Percent Percent Percent Percent
NW G NE 80.0 0.5 10.0 2.0 2.0 _ __ 5.5
W.f C., GE. 66.5 4.0 20.5 4.0 1/ 1.0 4.0
WSW & ESE 34.5 9.0 36.5 11.0 - - - - 9.0
SW G SF. 13.0 16.5 34.5 17.0 --- 10.0 9.0
ILLINOIS 65.5 4.0 19.0 4.5 1.0 0.5 5.5
1/Less than 0.5 percent reported.
Prepared by Illinois Cooperative Crop Reporting Service 
P. O. Box 429 
Springfield, Illinois 62705
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stu dies ON ATRAZINE RESIDUES IN SOILS 
William Meggitt
Of major concern in the application of such herbicides as atrazine that 
provide season-long weed control is the effect on subsequent crops. Of even 
greater concern is the impact when applications are repeated over several years, 
as might be the case when a crop is grown several years in succession, such as con­
tinuous corn.
In a study initiated at Michigan State University in i960, atrazine at 
rates of 1, 2, 4, and 8 pounds per acre and simazine at 1, 2, and 4 pounds per 
acre were applied in corn for three consecutive seasons. Additional plots were 
started in each of the three years to provide for single as well as repeated appli­
cations. Atrazine was applied as a wettable powder and as a granular formulation. 
In 1962 linuron was added to the study, and in 1963 prometryne was included.
The soil type was Conover silt loam. In addition, atrazine was applied 
to muck at 2, 4, and 8 pounds per acre beginning in 1961.
Soil samples were taken in April and October of each year at depths of 
0-1, 1-2, 2-4, and 4-8 inches. In 1963 the depth of sampling was increased to 20 
inches, with a few samples taken from the 36-inch depth. A bioassay of the com­
posited sample from 30 random samples in each plot was conducted, using oats as a 
test plant. The oats were allowed to grow for six weeks in the greenhouse. Injury 
ratings by two investigators were taken twice weekly, and the fresh and dry weights 
of oats were taken at the end of the test period, when it appeared that the triazine 
effects had been fully manifested.
In 1963 and 1964, four varieties of oats, two varieties of soybeans, and 
four varieties of field beans were seeded across the plots to determine the effect 
of build-up on crops that might follow in the rotation.
Table 1 summarizes these results. The effects on subsequent crops show 
severe residue problems when atrazine is used at rates above 2 pounds per acre in 
one year or 2 pounds per acre and higher in continuous corn for two or more years. 
Growing corn for one year without atrazine will allow for the growing of suscep­
tible crops in situations where a residue is built up from 2 pounds per acre in 
three or four years or 4 or 6 pounds per acre in one year. The high residues 
that occurred from 8 pounds per acre were not eliminated in the year without 
atrazine.
Tables 2 and 3 give the data from the soil bioassays from treatments of 
2 and 3 pounds per acre.
When lack of biological activity in soil bioassays was used as a crite­
rion for presence or absence of residue, the bioassays showed little or no tria­
zine residue from 1 and 2 pounds per acre approximately one year after application. 
Slight residues were present in the upper 8 inches of soil after 2 pounds per acre 
in two consecutive years. The bioassay showed severe residue problems from appli­
cations made in each of three years.
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One year after application of A or 8 pounds of atrazine per acre, high 
residue rates occurred in the upper 2 inches of soil; regardless of rate there 
was no residue below 4 inches. The triazine residues were generally distributed 
throughout the 8 inches of soil sampled after applications of 4 to 8 pounds for 
two years. ,
Samples taken from depths to 20 inches showed slight amounts of atrazine 
in the 12- to 20-inch area after three years. No atrazine was found at the 36- 
inch depth. These data differ from those from other areas that show residues at 
these greater depths. A difference in soil type could explain this variation.
Table A gives the data from bioassays of muck soil. No residue was 
present in muck soils except a slight amount from 8 pounds per acre when treatments 
were made in each of the three years.
Granular formulations of atrazine produced slightly greater residue rates 
in the soil than were produced by the wettable powder formulations.
Linuron and prometryne at rates up to A pounds per acre did not present 
residue problems in the year following application. However, considerable amounts 
of each were found in the upper 2 inches when rates of 6 pounds per acre were used.
Table. 1. A Comparison of Atrazine Formulations and the Residual 
Effect on Subsequent Crops, Michigan State University
Herbicide
treatment
Rate 
lb./A.
Injury rating^
(1963)
Injury rating
(196A)
Oats Soybeans Oats Soybeans
Atrazine (w.p.) 2 0 0 0 0
1962 A 3 3 0 0
6 8 T 0 0
Atrazine (gran) 2 1 1 0 0
1962 A A. 3 0 0
6 8 T 0 0
Atrazine (w.p.) 1 1 0 0 0
1960-61-62 2 5 5 0 0
A 10 9 2 0
8 10 10 6 5
Atrazine (gram) 1 2 1 0 0
1960-61-62 2 6 5 0 0
A 10 10 3 2
8 10 10 8 6
*0 - No injury.
10 - Complete kill.
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Table 2. Residual Effects of Atrazine (2 Pounds per Acre) in Soil Samples 
Based on a Bioassay Using Oats, Michigan State University
Date of 
treatment
Soil
depth
in.
Injury rating*
Apr.
1961
Oct.
1961
Apr.
1962
Oct.
1962
Apr.
1963
Oct.
1963
1962 0-1 7-0
1-2 4.0 0
2-4 0.8 0
4-8 0 0
8-12 - 0.2
12-20 * - -
1961-62 0-1 - 10.0 2.0 10.0 8.0 _
1-2 - 7.5 1.8 10.0 8.8 0.2
2-4 - 1.8 2.0 2.3 1.8 0.2
4-8 - 1-5 2.2 1.3 1.2 1.0
8-12 - - - - 0.5 1.0
12-20 - - - - - 0.5
1960-61-62 0-1 3.7 9.0 2.0 9.3 9.5 -
1-2 0.3 7.0 2.5 10.0 9.8 0.2
2-4 0 2.0 3.5 3.3 3.8 1.2
4-8 0 0.8 3-5 1-3 1-5 1.8
8-12 - - - - 0.8 1.5
12-20 - - - - - 0.5
* 0 - No injury.
10 - Complete: kill.
Table 3* Residual Effects of Atrazine (4 Pounds per Acre) in Soil Samples
Based on a Bioassay Using Oats, Michigan State University
Soil Injury rating*
Date of depth Apr. Oct. Apr. Oct. Apr. Oct.
treatment in. 1961 1961 1962 1962 1963 1963
1962 0-1 9.8 _
1-2 8.8 0
2-4 1.0 0
4-8 0 0.8
8-12 - 0.2
12-20 - -
1961-62 0-1 _ 10.0 ^-5 10 10 -
1-2 - 10.0 3-5 10 9.8 0.5
2-4 - 3.3 2.0 8.0 5.0 1.2
4-8 - 0.5 2.0 2.0 1.5 2.2
8-12 - - - - 0.8 1.0
12-20 - - - - - 0.2
1960-61-62 0-1 8.3 10 2.2 10 9.8 -
1-2 2.0 10 2.5 10 10 0.8
2-4 0 5.3 3.8 6.0 5.8 1.0
4-8 0.3 1.0 3.5 2.3 1.0 2.5
8-12 - - - - 0.5 1.8
12-20 - - - - - 0.5
* 0 - No injury.
10 - Complete kill.
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Table if. Bioassay of Soil Samples From Muck Treated With Atrazine
and Simazine in 1961, 1962, 1963* Michigan State University
Herbicide
treatment
Rate 
lb./A.
Soil
depth
in.
Injury rat 
Apr.**
1963
ing*
Oct.
1963
Atrazine if 0-1 0.7 0
1-2 0.3 0
2 -if 0 0
if-8 0 0
8 0-1 1.0 2.3
1-2 1.0 0.3
2 -if 0 0
if-8 0 0
Simazine if 0-1 0.7 1.0
1-2 0 0
2 -if 0 0
if-8 0 0
* 0 - Wo injury.
10 - Complete kill. 
**Soil sampled this date.
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CANADA THISThE C0WTR0L 
William Meggitt
Canada thistle is one of the more serious weed pests in the north 
central states of the United States,.with heavy infestations in Ohio, Illinois, 
Indiana, Michigan, Wisconsin, Minnesota, Iowa, and the Dakotas. This weed is 
included in the noxious weed lists of most of these states. Cultivated lands, 
pastures, rights-of-way, lawns, and gardens are infested with it. Yields of 
many crops are reduced hy serious infestations. It is also a deterrent at har­
vest time, and certain areas in grain and hay fields are hy-passed in the har­
vesting operation.
This serious pest is a perennial that reproduces "by seed and hy root 
runners. Roots of one plant may spread 31 feet in one season. The density of 
an infestation is related to the distance from the parent plant. The weed gen­
erally grows in patches; however, many acres are infested with sprinklings of 
thistle, and these light infestations make it difficult to justify the use of 
costly elimination methods.
A Canada thistle plant is either male or female, the seeds being pro­
duced on the female. There are many varieties that vary widely in stem, leaf, 
and flower characteristics. The common type has crinkled, deeply cut, prickly 
leaves and purple flowers. In some areas as many as 10 distinct types are re­
ported.
In the control of Canada thistle, it is necessary to prevent seed forma­
tion and to destroy the underground parts. Control may he accomplished hy either 
cultural or chemical means; however, complete eradication may require a combina­
tion of both, or repeated applications of herbicides may be necessary.
In cultural control It may be necessary to take the field out of the 
cropping sequence to allow for intensive cultivation. The area should be plowed 
In late May to early June, when root reserves are low. Then, when regrowth 
reaches 2 or 3 inches, the field should be worked with a field cultivator equipped 
with wide duck-foot shovels set ^ inches deep. The area should be worked every 
two or three weeks for the entire season. This method will reduce the thistle 
stand but will not completely eradicate it.
Competitive crops, such as forages and especially alfalfa, can be used 
economically to reduce stands. Frequent clipping or mowing also is effective in 
reducing stands, and it has been reported that systematic mowing at one-month 
intervals for four seasons has essentially eliminated thistles in old pastures.
As indicated, cultural or smother crop methods of control will not com­
pletely eradicate this weed pest. The use of herbicides has recently proved more 
effective in control and eradication. Effective results have been obtained with 
3-amino-l, 2,^-triazole (amitrole), and amitrole plus ammonium thiocyanate 
(amitrole-T). Single applications at a rate of 2 to k pounds of active ingredient 
per acre have given complete control; however, 90 to 95 percent control is more
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common. Treatment should he applied from the time the thistles are 6 to 8 inches 
tall up to the early heading stage. The effectiveness of amitrole or amitrole-T 
is due to the ready absorption of the chemical by the leaves and rapid trans­
location to the underground parts. Plants treated with amitrole generally turn 
yellow or white and then brown. If the rate is too low or certain environmental 
conditions prevail, regrowth will occur. It was recently reported that certain 
ecotypes were more resistant to amitrole than other types. This fact may help 
to explain why in certain situations control is not satisfactory or is ineffective.
Amitrole must be applied on the plant foliage, as it will not kill 
thistles'when applied to the soil. It decomposes quite rapidly in the soil. 
Treatment must also be made before planting or after harvest of any crop, as the 
crop also will be killed if its foliage is contacted.
Forty to 50 gallons of water per acre should be used to wet thistle 
plants completely. In case of tall, dense growth, 60 to 100 gallons of water per 
acre may be needed.
Areas that are treated with amitrole or amitrole-T should not be grazed 
for eight months after treatment. Corn can be planted within a week or so after 
application. At least five to seven days should elapse between treatment and 
plowing, disking, or mowing to allow the treatment to move into the roots.
2,4-dichlorophenoxy acetic acid (2,4-D) has been used for several years 
to control Canada thistle. The tops of the weeds are readily killed, but several 
applications are necessary to kill the roots. Two or three treatments of l/2 to 
3/4 pound per acre per year in 10 gallons of water for three consecutive years 
are needed for eradication. The first treatment each year should be made at the 
bud or early-bloom stage. Second and third treatments should be made on regrowth 
when it is 6 to 8 inches tall. Normally it is difficult to make consecutive 
treatments over three years on cropland, so eradication is not accomplished.
In corn, thistles that are not controlled by cultivation or pre-emergence 
herbicides can be removed by applying 2,4-D with drop nozzles in the early stages 
and treating patches later with a hand sprayer.
In small grains, treatment should be applied when the grain is in the 
fully tillered stage, which may be too early for effective control of thistles. 
Treating when the grain is in the soft dough stage will prevent thistles from 
forming seeds and also keep them from being a problem at harvest. A second ap­
plication can be made after the grain is removed and regrowth of thistles has 
occurred.
In permanent pastures, It may be better to use 2,4-D because repeated 
applications will not injure the grass, whereas amitrole would kill It. Again 
treatment should be applied when the thistles are in the bud stage, and subsequent 
treatment when the regrowth is 6 to 8 inches tall. For use in pastures and fence 
rows, 2,4-D would be less expensive than amitrole.
Soil sterilants, primarily sodium chlorate, can be used in noncrop 
areas. They will sterilize the soil for one to three years. The rate to use is 
500 pounds per acre, applied in either spring or fall. Killing takes place
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through the roots. Sodium chlorate is a fire hazard when mixed with such mate­
rials as cloth, wood, and straw. Precautions should he taken to prevent spilling 
on floors or clothing. Mixing it with "boron will reduce the fire hazard hut will 
also reduce its effectiveness.
Two new chemicals, h-amino-3,5,6-trichloropicolinic acid (picloram) and 
2-methoxy-3,6-dichlorohenzoic acid (dicamha), have heen evaluated for control of 
Canada thistle. Control with picloram has heen outstanding (100$) at rates of 2 
to 3 pounds per acre. In some studies, rates of l/k and l/2 pound per acre were 
effective in controlling top growth. At rates of 2 or 3 pounds per acre, stage 
of growth and time of treatment had little effect on degree of control.
Dicamha at a rate of 5 pounds per acre has almost completely eliminated 
thistles. Snail grains planted 9 "to 12 months after treatment have not heen in­
jured. These results show that the residue from this herbicide presents no seri­
ous problem, as it dissipates from the soil rather readily.
These two new materials, especially picloram, offer more effective con­
trol of Canada thistle than has heen obtained in the past.
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I965 GUIDE FOR CHEMICAL WEED CONTROL IN FIELD CROPS 
E. L. Knake and F. W. Slife
This guide for using weed control chemicals is hased on research results 
of the Illinois Agricultural Experiment Station, other experiment stations, and 
the U. S. Department of Agriculture.
The guide does not include all herbicides that are commercially avail­
able. However, an attempt has been made to include materials that have been tested 
and have shown the most promise for controlling weeds under Illinois conditions. 
Consideration was given to soils, climate, crops, and weed problems of the state.
The field of chemical weed control is still relatively new. The ma­
terials now available are not perfect. Such factors as rainfall, soil type, and 
method of application affect the degree of control. Under some conditions damage 
may result to crops to which the chemicals are applied. In some cases chemical 
soil residues may damage crops grown later.
When considering use of a herbicide, the user should consider both the 
risk involved in using a herbicide and the yield losses caused by weeds. The risk 
can be decreased by following these precautions:
Use herbicides only on those crops for which they are specifically ap­
proved and recommended.
Use only recommended amounts. Applying too much of a herbicide may 
damage the crop, be unsafe if the crop is to be used for food or feed, and be 
costly.
Apply herbicides only at times specified on the label. Observe the recom­
mended intervals between treatment and pasturing or harvesting of crops.
Wear goggles, rubber gloves, and other protective clothing as recom­
mended on the label.
Guard against possible injury to nearby susceptible plants.
Since manufacturers’ formulations and labels are sometimes changed and 
government regulations may be modified, always refer to the most recent product 
label for specific information.
This guide is provided for your information. The University of Illi­
nois or its agents assume no responsibility for results from using herbicides, 
whether or not they are used in accordance with suggestions, recommendations, or 
directions of the manufacturer or any governmental agency.
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Crop or weed Chemical
Corn, pre- Randox 
emergence
Atrazine 2 to 3 lb.
Randox-T See label for
rate
Remarks
Controls annual grasses. Do not 
use on sandy soils. Has performed 
better on soils with high organic 
matter than on those with low 
organic matter. Granules perform 
well and help reduce irritation 
to skin and eyes.
Controls annual grasses and broad­
leaved weeds. Use the lower rate 
on light-colored soils. Performs 
better on soils with low organic 
matter than on those with high 
organic matter. Granular formu­
lation discontinued in 1964. In­
jury to spring oats and soybeans 
has sometimes occurred the follow­
ing year. It is recommended that 
corn be planted a second year, with 
no additional atrazine before plant 
ing crops other than corn.
Controls annual grasses and broad- 
leaved weeds. Granules help reduce 
irritation to skin and eyes. Do 
not use on sandy soils. Corn 
tolerance not quite so good as with 
Randox. Certain vegetable crops 
planted the year after application 
have been injured.
1965 GUIDE FOR CHEMICAL FEED CONTROL IN FIELD CROPS
Rate
4 lb.
The following herbicides are also available for corn, pre-emergence, but for crop 
tolerance and degree of weed control are less preferable than those listed above.
2,4-D ester
Knoxweed 42
1 1/2 lb. liquid 
or 2 lb. granular
2 lb. Eptam 
1 lb. 2,4-D
For control of broad-leaved weeds. 
May give some control of annual 
grasses. Some hazard to corn if 
heavy rains occur soon after treat­
ment. Do not use on sandy soils.
Trial use. Controls annual grasses 
and broad-leaved weeds. Hazard to 
corn appears to be less than from 
3 lb. rate of Eptam alone. Incor­
poration not necessary.
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Crop or weed
Corn, post­
emergence
Soybeans, pre­
emergence 
(Amiben or 
Randox 
preferred)
The following 
tolerance and
Chemical Rate Remarks
Lorox 2 lb. (4 lb. Trial use. Corn should be at least
50°!o wettable 15 inches and weeds preferably not
powder) plus over ^ or 5 inches. Apply as di-
1 l/2 pt. Surfact- rected spray in bands. Use special
ant UK in -^0 gal. equipment to give good coverage of
weeds,, but try to keep the spray off 
the corn^ since corn does not have 
good tolerance. Do not apply within 
60 days of harvest.
Controls annual grasses. Do not use 
on sandy soils. Has performed best 
on soils with high organic matter. 
Granules perform well and help re­
duce irritation to skin and eyes.
For control of annual grasses and 
broad-leaved weeds. Although weed 
control is often outstanding, some 
soybean damage occurred particularly 
in 1963. A 2-pound rate may be used 
except on heavy clay soils or those 
with high organic matter but has 
not controlled weeds as well as the 
3-pound rate.
pre-emergence herbicides are also available for soybeans, but for crop 
degree of weed control they are less preferable than the above.
Alanap k lb. Controls annual grasses and broad­
leaved weeds. May reduce stand, 
particularly if heavy rain follows 
application. Does not give good 
control of smartweeds. A mixture 
of Alanap and CIPC may be used to 
control smartweed.
Sodium PCP See label for 
rate
Controls broad-leaved weeds better 
than grasses. Most effective on 
soils with low organic matter.
May cause some injury to soybeans. 
Dust or spray causes sneezing and 
is irritating to skin.
Lorox 1 lb. active (2 
lb, 50^ wettable 
powder) for light- 
colored silt loam. 
See label for 
rates on other 
soils.
Trial use. Primarily for light- 
colored soils of southern Illinois. 
Some damage has occurred. Tolerance 
of soybeans not yet well established,
water.
Randox ^ lb.
Amiben 3 It.
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Soybeans,
post­
emergence
Sorghum
Small grain, 
no legume 
sown
Small grain as 
companion crop 
with under­
seeded legumes
Pasture, 
permanent 
grass
Canada
thistles
Large areas
For spot 
treatment 
or small 
patches
4(2,4-DB) See label for 
rate
Propazine 2 lb.
2,^ 4--D amine l/k to l/2 lb.
MCP amine l/k lb.
or 2,^-D
amine
2A-D amine l/2 to 2 lb.
or 2,^4-D
ester
Trial use. Use only as an emergency 
measure for serious cocklebur and 
annual morning glory problems.
Apply as pre-emergence similar to 
atrazine. Sorghum may be used 
for grain or feed, but not for 
forage. Do not plant land to 
any crop other than sorghum for 
at least l8 months.
Apply after grain tillers but be­
fore boot stage, not during milk 
stage. Do not apply in fall to . 
fall-seeded grain. Oats are more 
sensitive than wheat and barley.
Respray in stubble after harvest 
to control some perennials.
Treat in spring only. Apply after 
grain tillers and before boot stage, 
but after small grain and weeds 
form canopy over legumes. May re­
duce stand. Do not use on sweet 
clover.
Amount of 2,^-D depends on weed 
species to be killed. Re­
treatment may be required. Will 
kill or severely injure most 
legumes.
Recommendations for Specific Weeds
Amitrole or k lb. (8 lb. 
Amitrole-T commercial 
product) in 
20-30 gal. 
water
2,4-D amine 1/2 to 1 lb. in 
or 2,4-D 5-20 gal. water
ester
Atlacide or 6 lb. per sq. rd. 
sodium k lb. per sq. rd.
chlorate
Apply to spring growth or regrowth 
when thistles are 6 to 8 inches 
high. Cover foliage completely. 
Plow at least two weeks later, and 
plant to corn. Do not plow before 
treating. If used in pastures, do 
not graze for eight months after 
treatment. In grain stubble, clip 
and treat regrowth when 6 to 8 
inches high. Some strains of 
Canada thistles are not controlled.
Apply before thistles bloom. May 
require two or three treatments a 
year. Some strains of Canada 
thistles are not controlled.
May be mixed with water and used as 
as spray or used dry. Sterilizes 
the soil for one year or more. Sodium 
chlorate presents some fire hazard 
(see label).
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Crop or weed Chemical Rate Remarks
Quackgrass Atrazine k lb. in 20-30 
gal. water
In fall, spray quackgrass before 
ground freezes. Alternatives are 
either to make a single spring 
application of k lb. atrazine at 
least three weeks before plowing 
or to use a split application of 
2 lb. atrazine at least three weeks 
before plowing in spring and 2 lb. 
atrazine as broadcast pre-emergence, 
After either fall or spring treat­
ment, plant only corn for two con­
secutive years. See label for 
rates on sandy soils.
Amitrole-T 2 lb. (1 gal. ) 
in 20-30 gal. 
water
Apply in spring when quackgrass is 
h to 6 inches high. Wait 10 to to­
days and plow. Plant corn as soon 
as possible, using 2 to 3 lb. rate 
of atrazine as pre-emergence.
Dowpon 6 to 8 lb. in 
30-40 gal. water
In spring before planting corn or 
soybeans, apply to quackgrass when 
6 to 10 inches high. Plow J to 10 
days later. Wait three or four 
weeks before planting corn or soy­
beans.
Johnsongrass 
old grass
Dovpon 5 to 10 lb. in 
30-40 gal. water
Apply in spring before planting 
corn or soybeans when Johnsongrass 
is about a foot high. Wait 10 days 
after treatment to plow. Wait at 
least ll/2 weeks after plowing to 
plant, depending on rate.
Johnsongrass
seedlings
Eptam 
(for corn)
3 lb. in 20-30 
gal. water
Apply as pre-emergence when crop is 
planted. Applying in it-inch bands 
will reduce cost. Incorporate into 
top inch of soil with rotary hoe or 
harrow. May slightly reduce stand.
Amihen
(for
soybeans)
3 lb. in 20-30 
gal. water
Apply as pre-emergence when soy­
beans are planted. Applying in 
l4-inch bands will reduce cost.
Vernam 
(for
soybeans)
See label Trial use. Primarily for Johnson- 
grass and wild cane. Incorporate 
shallowly. Soybean tolerance not 
fully determined.
Treflan
(for
soybeans)
See label Trial use. Primarily for Johnson- 
grass and wild cane. Incorporation 
necessary. Soybean tolerance not
fully determined.
i
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Crop or weed Chemical Rate Remarks
Johnsongrass 
in small- 
grain stub­
ble
Dowpon 8 lb. in 30-^40 
gal. water
Harvest grain, clip or chop stub­
ble, and treat regrowth when 12 to 
l4 inches high. Fall-plow. Plant 
corn or soybeans the following 
spring, and cultivate frequently 
to control Johnsongrass seedlings. 
For pre-emergence, use Eptam for 
corn or Amiben for soybeans.
Johnsongrass 
spot treat­
ment
Atlacide
Sodium
chlorate
6 lb. per sq. 
rod
b lb. per sq. rod
May be mixed with water and used as 
spray or used dry. Sterilizes the 
soil for one year or more. Sodium 
chlorate presents some fire hazard. 
Read label.
Johnsongrass 
spot treatment 
for roadside 
fence rows
Dowpon 1 lb. in 5 gal. 
water
Apply when grass is 1 to 2 feet 
high. Treat again in three weeks.
(See Illinois Circular 827 for further details on Johnsongrass.)
Wild garlic 
& onions in 
cornstalks 
or soybean 
stubble ^
2,^-D ester 2 to 3 lb. in 
10 gal. water
Apply in October or November or in 
late February, March, or early 
April for bulblet control. Winter- 
plow if possible, but delay plowing 
three to four weeks after treatment 
Repeat treatment for two or three 
years. Treatment can be used for 
grass pasture without plowing.
Wild garlic 
& onions in 
wheat
2,4-D ester l/2 lb. in 10 
gal. water
Apply in spring after grain has 
tillered, but before boot stage. 
Will not kill all garlic, but 
plants not killed will usually be 
distorted so that combine will miss 
them if wheat is not lodged. May 
reduce grain yield. May destroy 
legume underseeding.
Giant foxtail Use pre-emergence herbicides when planting corn or soybeans. See 
Illinois Circular 828 for further details on giant foxtail.
Fence rows 2,^ --D amine 
or
2,^-D ester
l/2 to 2 lb. in 
10 gal. water
To control broad-leaved weeds. 
Apply in late spring or early 
summer when plants are growing 
rapidly, but before blooming. Use 
extreme care to avoid drift onto 
susceptible crops or ornamental 
plants. Do not use ester form in 
vegetable crop areas.
Dowpon 5 to 8 lb. in 
30-40 gal. water
To control grasses. Apply before 
grass heads out. 2,^--D may be
added. to control broad-leaved 
weeds. Completely cover foliage.
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Control of Woody Plants
Crop or weed Chemical Rate Remarks
Foliage treat- 2,4-D ester 3 lb. in 100 gal. 
ment or 2,4,5-T water
ester or 
mixture of 
both
Apply when leaves are full size in 
spring and before slow summer 
growth. For mixed brush, use mix­
ture of 2,4-D and 2,4,5-T. To con­
trol brambles, use 2,4,5-T.
Ammate 60 lb. in 100
gal. water
Apply when leaves are full-size, 
before slow summer growth. Presents 
less hazard to nearby desirable 
plants than 2,4-D and 2,4,5-T.
Kills grasses.
Bark or stump 2, ^ 5-T l6 lb. In 100
treatment ester gal. fuel 
kerosene
oil
Apply in winter or summer to 
or stump to base of plant 1 to 2 
feet above ground line. Spray 
until it runs off. For trunks over 
5 inches in diameter, apply in 
frills or girdles.
Soil treatment Dybar
or
Urab
1 tbsp. pellets 
on ground to cover 
l/2 to 1 sq. ft. 
around tree or 
bush
Can be applied dry any time of 
year, but late winter or early 
spring is best. Kills most 
species of woody plants. Some 
species do not die until second 
year after treatment. Do not 
treat where roots of desirable 
species grow.
*Unless otherwise indicated, rates indicate active ingredient or acid equivalent per 
acre broadcast. Rates for Dowpon are given as amount of commercial product.
IMPORTANT: ALWAYS READ AND FOLLOW INSTRUCTIONS ON THE LABEL.
CONDENSED FUNGICIDE RECOMMENDATIONS FOR LAWN AND TURFGRASS DISEASE CONTROL
Malcolm C. Shurtleff and M. P. Britton
Disease
r p d 
No .1/ Fungicide
Ounces per 
1,000 sq. ft. Remarks
Snow Molds 7o7 Tersan OM 6-8 Most materials may te applied dry, as sprays, or
(Typhula Blight Ortho Lawn and Turf Fungicide 
Phenyl mercury^/
7-6 mixed with a granular fertilizer. Apply to prot-
or Snow Scald; See latel lem lawn or fine turf areas tefore first heavy
Pink Snow Mold Panogen Turf Spray 3 snow or cold, drizzly weather is forecast in late
or Fusarium Dyrene 6-8 fall. Reapply 1 to 3 times during winter or
Patch) Stauffer Turf Fungicide 
Thimer
Mercury chlorides3/
Kromad + mercury chlorides 
Cadmium compound^/
Phenyl mercury + cadmium
b-6 
b-6 
2-7 
7 + 2
See latel 
See latel
early spring as snow melts. Follow manufacturer^ 
directions carefully. Follow recommended fer­
tilizer program for your area and type of grass. 
Keep phosphate level up. Do not apply fertilizer 
after atout Septemter 16, especially nitrogen.
Use lime only when needed. Mow frequently and at 
recommended height. Keep down thatch. Increase 
air circulation by pruning or removing dense 
trees and shrubs.
Helminthosporium 705 Dyrene 7-8 Fungicides are Lest applied on regular, protec-
(Leaf, Crown, and Difolatan (Folcid) 7 tive schedule. For cool weather group, begin in
Root Disease Dithane M-75 2-7 early spring when first leaves are formed. Con-
Complex), Folpet (Phaltan) 7 tinue at 1- to 2-week intervals until warm, dry
Melting-out Ortho Lawn and Turf Fungicide 
Stauffer Turf Fungicide 
Zinet plus thiram 
Act-dione-Thiram 
Zinet
7-6
7-6
3 + 3
2- 7
3- 7
weather. For warm to hot weather group, begin 
in mid-May (So. 111.) to mid-June (No. 111.). 
Continue weekly or oftener during moist weather. 
Disease is usually checked in lawns by mowing 
at recommended maximum height, collecting clip-
pings, keeping down thatch, avoiding over- 
watering^ fertilizing after recommended program, 
watering seldom tut deeply, increasing air cir­
culation, growing resistant grasses, etc. See 
RPD No. 705. Zinet soil drenches (l It./l,000 
sq. ft.) provides emergency control. Fungicides 
are not recommended to control these diseases in 
home lawns.
l/ RPD = Report on Plant Diseases. General reference: NC Regional Extension Put. No. 12, "Lawn Diseases in the Mid­
west." For copies, write to Department of Plant Pathology, 218 Mumford Hall, University of Illinois, Urgana, 
Illinois 61803.
2/ Phenyl mercury is sold as PMAS, Tag Fungicide, Liquiphene Turf grass Fungicide, Mertam 10, Puraturf, etc.
3/ Mercury chlorides mixtures are sold as Calo-clor, Calocure, Woodridge Mixture "21," Fungchex, and Bical. 
bj Cadmium compounds are sold as Cadminate, Caddy, Chipman Cadmium Turf Fungicide, Cadox, C 531^ Puraturf 177^ etc.
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LAWN AND TURFGRASS DISEASE CONTROL (Cont.)
Disease
RP5 .
No .1/ Fungicide
Ounces per 
1,000 sq. ft. Remarks
Dollar Spot Cadmium compound
Kromad
Dyrene
Ortho Lawn and Turf Fungicide
Aeti-dione-Thiram
Mercury chlorides
Panogen Turf Spray
Tersan OM
Stauffer Turf Fungicide 
Thimer
See label 
3-t 
t-8 
k-6 
2-k
1 l/2-k 
1 1/2-3 
t-8 
k-6 
k-6
Apply in spring, early summer, and fall when 
temperatures average between 60° and 80° F. 
Cadmium materials last longest. Use same cul­
tural practices as for snow molds and Helmintho- 
sporium (above) and brown patch (below). Fol­
low manufacturer’s directions.
Brown Patch Mercury chlorides
Ortho Lawn and Turf Fungicide
Panogen Turf Spray
Dyrene
Difolatan (Folcid)
Thiram 
Thimer 
Tersan OM
Mercury chlorides + thiram 
Stauffer Turf Fungicide
1 1 /2 -k
k-6
1 1/2-3
6-8
k
3-5 
3-6 
6-8 
1 + 2
k-6
Apply weekly in hot, moist weather. Avoid over- 
watering--especially in the evening--frequent 
sprinkling, and overfertilizing with quickly 
available, high-nitrogen-containing fertilizer. 
Increase air movement. Remove dew on golf greens 
early in morning. If used alone, Zineb, Acti- 
dione, and Kromad may increase brown patch. Dis­
ease is most severe when evening temperatures 
remain above 70° F.
Powdery Mildew to 6 Karathane WD 1/2 Two or three applications are needed, 7 to 10
(Primarily
Bluegrass)
Act i-dione-Thiram 2-k days apart, in spring and fall when days are warm 
and nights cool. Disease is most serious in 
shady, damp locations. Affected turf may winter­
kill. Reduce shading and improve air movement, or 
grow shade-tolerant grass or ground cover.
Rust Acti-dione-Thiram 2-k Make three weekly applications when grass is
(Primarily Zineh or maneb 2-k growing slowly if at all. It is best to water
Bluegrass and 
Ryegrass)
Dyrene k-Q and fertilize to keep grass growing steadily 
(at least 1 inch of new growth per week) during
hot, dry -weather. Follow manufacturer’s recom­
mendations carefully. Collect clippings. Blue- 
grass varieties differ greatly in resistance.
l/ See footnote 1, page 113 •
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LAWN AND TURFURASS DISEASE CONTROL (Cont.)
Disease
Fusarium Blight 
(Only Kentucky 
Bluegrass at 
present)
RED "" “
No . V ___________Fungicide
Dithane M -^5 
(reported effective 
in Pennsylvania)
Ounces per ‘
1,000 sq. P b . _____________________ Remarks____________________
See lahel Fusarium is most prevalent during hot, humid
'weather when turf is grown under high nitrogen 
or deficient calcium levels.
Pythium Blight
(Primarily
Bentgrass)
Dexon See lahel Follow manufacturer’s recommendations carefully. 
Alternate with regular fungicide program. Use 
same cultural practices as for brown patch and 
Helminthosporium (both above). When Pythium is 
active, do not mow, water, or walk on affected 
turf before spraying.
Seed Rot, 
Damping-off, 
Seedling Blights
Zineh, thiram, or captan 
Ortho Lawn and Turf Fungicide 
Kromad
2
b
Apply as seedbed spray (in 5 to 10 gallons of 
water) after planting. Repeat if damping-off 
starts. Avoid overwatering, poor soil drainage, 
and low spots. Sow top-quality seed of perman­
ent grasses (treated with captan or thiram) in h  
well-prepared, fertile seedbed. Special turf vn 
areas are sometimes fumigated before planting,
See Cir. 893> "Soil Disinfestation Methods and 
Materials,” for details. Methyl bromide, SMDC, 
Vorlex, Chloropicrin, etc., are often used.
Fairy Rings E03 Phenyl mercury 
Panogen Turf Spray 
Tersan OM 
Thimer
(plus l/2-l oz. liquid 
detergent for every 3 gal­
lons of solution)
See lahel
(usually
double the
strength
used for
foliage
sprays)
Fungicides are not generally recommended. It is 
usually best to suppress symptoms. Pump large 
quantities of water 12 to 2b inches deep into the 
soil, at 1-foot intervals just inside ring of 
dead grass. Use tree-feeding lance or root feeder 
attached to garden hose. Keep turf well watered 
and fertilized. Follow local recommendations.
See RPD No. E03 for treatment details. Mercury 
fungicides are very difficult to use and are not 
always satisfactory. May injure grass.
l/ See footnote 1, page 113-
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LAWN AND TURFGRASS DISEASE CONTROL (Cont.)
Disease
RED
No.±/ Fungicide
Ounce per 
1,000 sq. ft. Remarks
Nematodes DBCP (Nemagon or Fumazone) 
(available as granules, dusts, 
wettable powders, emulsions, 
and mixed with fertilizers.)
See label First determine whether you have a nematode prob' 
lem. Read RPD No. 1100, ’’Instructions for Col­
lecting and Shipping Soil Samples for Nematode 
Determination.” This job should be done by a 
competent nematologist in a well-equipped lab­
oratory. Test chemical* first on a small area.
Slime Molds ^01 Same fungicides as for 
H elmintho sporium ( above); 
where practical
These molds are non-parasitic and will soon dis­
appear. Wash, brush, or rake away. They follow 
rainy periods or heayy watering and do no harm.
1/ See footnote 1, page 113-
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CONDENSED SEED TREATMENT RECOMMENDATIONS FOR FIELD AND FORAGE CROPS 
Donald H . Scott and Malcolm C . Shurtleffl/
Crop
RPD 
No .2/ Diseases Fungicide Remarks
Barley 100 Black (semi-loose) 
and covered smuts
Ceresan M 
Ceresan M-DB,
Sow only certified, disease-free 
seed. If possible, apply fungicide
103 Seed-borne scab Ceresan L 5 days to 3 months before planting;
105 Septoria leaf blotch Chipcote 25 Ceresan M-DB is a drill-box treat-
106 Bacterial blights Chipcote 75 ment. Mercurial fungicides are
115 Spot blotch, net 
blotch, and stripe
Ortho LM Seed Protectant 
Ortho LM (concentrate)
extremely poisonous.
116 Scald Ortho LM (dry) Read and follow exactly all direc-
313 Anthraenose Panogen 15 tions, precautions, and dosages
113 Seed rot, root rots, 
pre-emergence damping- 
off, seedling blights
Panogen k2 given on manufacturer’s label. 
Read Report on Plant Diseases 
No. 1001, "Fungicide Seed Treat­
ment for Small Grains."
All treated seed must be promi­
nently colored and labeled and 
shall not he mixed with food or 
feed (FDA Nov. b, 1963).
* * * *
Note: True loose smuts of barley, 
wheat, and rye can not be con­
trolled by chemical seed treat­
ment . Infected seed may be treated 
with hot water or by anaerobic 
storage. (See Report on Plant Dis­
eases Nos. 100 and 112.) Recom­
mended only for those who have nec- 
e s s ary e quipment.
Oats 103 Seed-borne scab Same as for
106 Bacterial blights
111 Septoria leaf blotch 
llh Loose and covered smuts
barley If possible, apply a week to
3 months before planting, or use 
Ceresan M-DB in the drill box. 
See under Barley (above).
1/ Graduate assistant in plant pathology extension and extension plant pathologist, respectively.
2/ RPD = Report on Plant Diseases. Copies are available from the Plant Pathology Office, 218 Mumford Hall, University 
of Illinois, Urbana, Illinois 6l801.
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CONDENSED SEED TREATMENT RECOMMENDATIONS (Cont.)
Crop
rPd 
No .1/ Diseases Fungicide Remarks
Oats 1(cont.) 313
309
113
Anthracnose 
H e lmi ntho sp 0 r ium 
Seed rot, pre-emergence 
damping-off, and seed­
ling blights
Rye 103
106
116
309
313
113
Seed-borne scab 
Bacterial blights 
Scald
H elmi ntho spo r ium 
Anthracnose, smuts 
Seed rot, pre-emergence 
damping-off, and seed­
ling blights
Same as for barley Apply 24 hours to 3 months before 
planting; or use Ceresan M-DB in 
the drill-box. See under barley.
Wheat 103
105
106 
313 
113
Seed-borne scab 
Septoria leaf and 
glume blotch 
Bacterial blights 
Anthracnose 
Seed rot, root rots, 
pre-emergence damping- 
off, seedling blights, 
and bunt.
Same as for barley Apply 24 hours to 3 months before 
planting; or use Ceresan M-DB in 
the drill-box. See under barley.
Corn, 
Sorghums, 
Broom corn
315
Seed rot, seed-borne 
root rots, pre-emergence 
damping-off and 
seedling blights 
Kernel and head smuts 
Helminthosporium leaf 
blights
Bacterial blights
Captan^/
ThiramS/
Chloranil^/
Dichlone5./
Apply any time. Do not use mercury- 
containing seed disinfectants. All 
commercially produced field corn 
seed is treated by the processor. 
Most sorghum seed now comes treated. 
Arasan-42 S is used on sorghums 
after heading to protect against 
seed molds.
1/ See footnote 2, page 117.
2/ Captan ("with or without dieldrin) is sold as Orthocide 65 and 75 Seed Protectant, Stauffer Captan 75 Seed Protectant,
Orthocide Dieldrin 60-15 Seed Protectant, Stauffer Captan-Dieldrin 60-15 Seed Protectant, Unico Captan-Dieldrin Seed 
Treater.
3/ Thiram (with or without dieldrin) is sold as Arasan 50 and 50-Red, Arasan 42-S, Arasan 75; Arasan SF-X, Chipman-Thiram SF 75, 
Delsan A-D Seed Protectant, Miller1 s Thiram 65W and 75W,Miller*s Thiram-Dieldrin 60-15, Panoram 75; Panoram D-31, etc.
4/ Chloranil is sold as Niagara Spergon Seed Protectant, Spergon, Spergon-SL, etc.
5/ Dichlone is sold as Niagara Phygon Seed Protectant, Phygon Seed Protectant, etc.
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CONDENSED SEED TREATMENT RECOMMENDATIONS (Cont.)
Crop
WD
no .y Diseases Fungicide Remarks
Forage Grasses 103 Seed-borne scab C apt an Apply any time. A mercury-containing
(Bluegrass, 105 Septoria leaf blotch Thiram fungicide (see under barley) is
Bromegrass, 116 Scald Chloranil needed to eliminate disease-producing
Millets, 309 Helminthosporium leaf fungi and bacteria under the seed-
Orchardgrass, spots and blotches coat. Most forage grass seed, how-
Redtop, 311 Selenophoma leaf spot ever, cannot be treated with mercury
Reed canarygrass, 313 Anthracnose without seriously reducing germina-
Sudangrass, 31^ Strip smut and other tion. Recommended fungicides--
Tall Fescue, smuts captan, thiram, and chloranil--are
Timothy) 315 Bacterial blights only protectants against organisms
113 Seed rot, seed-borne borne externally on the seed and
root rots, pre-emergence those that attack the germinating
damping-off, seedling seed or young seedling.
blights, and crown rots
Legumes 301 Black stem, Cercospora Captan Sow only certified, top-quality
(Soybeans, leaf spot, StemphyIlium Thiram seed. Seed treatment is not gener-
Alfalfa, leaf spot, and downy Chloranil ally recommended for soybeans,
Clovers, mildew (alfalfa and clovers, alfalfa, birdsfoot trefoil,
Birdsfoot Trefoil, clovers) and lespedeza. Seed treatment is
Lespedeza, and 306 Seed rot, pre-emergence justified only where seed is of poor
other small-seeded 50A damping-off and seedling quality or stands consistently fail.
legumes) blights (clovers, alfalfa Read Reports on Plant Diseases
and soybeans) No. 306, Seed Rot, Damping-Off, and
502 Bacterial blights Seedling Blights of Alfalfa and
(soybeans) Clovers, and No. 506, Should Soy-
503 Brown spot, downy mildew, beans Seed Be Treated? Apply fungi-
frogeye leaf spot, purple cide any time. Inoculate after
seed stain, and anthrac- treating seed and within 2 hours of
nose (soybeans) time of planting.
50^ Stem canker, pod and
stem blight (soybeans)
1/ See footnote 2, page 117«
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CONDENSED FUNGICIDE RECOMMENDATIONS FOR DISEASES OF 
COMMERCIAL VEGETABLE CROPS
Malcolm C. Shurtleff, M. B. Linn,and Donald H. Scotti/
Vegetable Fungicide Tolerances and Intervals Approved by the Food and Drug 
Administration and the U.S.D.A. as of January 1, 1965
The following tables give the tolerances in parts per million (ppm) and 
recommended time limitations between the last application at normal rate and 
harvest or date of last application (that will keep residues within tolerances 
set by the Food and Drug Administration). The listing of a chemical for a crop 
does not necessarily constitute recommendation for control of a disease on that 
crop by the Illinois Cooperative Extension Service and the Agricultural Experi­
ment Station. Specific recommendations are given on pages 2 to 18.
In some instances a tolerance (ppm) has been set but a definite inter­
val has not been established. The absence of an interval does not necessarily 
mean that the fungicide may not be used on that crop. Use of the fungicide would 
require such restrictions as "do not apply after first blooms appear" or "do not 
apply after edible parts form." In a few cases the interval and dosage have been 
established, but the allowable ppm residue has not been determined. Here again 
this does not mean that the fungicide may not be used on that crop. It does 
mean, however, that until a tolerance is established it must be considered to be 
zero.
Growers must follow a spray program that will assure the production of 
vegetables with no excessive residues. Vegetables marketed with residues exceed­
ing F.D.A. tolerances may be injurious to consumers, may be confiscated, and may 
cause the grower to be brought to court. Using these fungicides according to 
dosage and timing schedules suggested in this publication will result in lawful, 
healthful vegetables.
For additional information, read Report on Plant Diseases No. 1000 
(revised), "Fungicide, Nematocide, and Preservative Tolerances and Use Restric­
tions Approved by U.S.D.A. as of January 1, 1965."
Growers have nothing to fear from the law so long as they use fungi­
cides and other pesticides according to the label only on the crops specified, 
in the amounts specified, and at the times specified.
1/ Extension plant pathologist, professor of plant pathology, and extension as­
sistant in Plant Pathology, respectively.
Table 1. Fungicide Uses for Vegetables Approved by U.S.D.A. January 1, 1965
Crop
FDA-Permitted Tolerance
Captan 
100 ppm.
Ferbam 
7 ppm.
Maneb
7 or 10 ppm.
Zineb
7 or 25 ppm.
Ziram 
7 ppm.
Asparagus root dip A -- post-harvest --
Beans 0*,pp M if-* 7 7
Beet, garden 0,PP A -- 7 (roots), 25 (tops) 7 (tops)
Broccoli A,pp plant bed 3 or trim & wash 7 7
Brussels sprouts A,pp A -- 7 0
Cabbage A,pp plant bed 7 7 7
Cantaloupe, muskmelon 0,ph,PP 0 0 0 0
Carrot 0 (roots) 7 (tops) 0 7 (tops) 7 (tops)
Cauliflower A,pp A 0 7 7
Celery OjPP 0 (strip & wash) 0 (strip & wash) 0 (strip & wash) 0 (strip &wash)
Chinese cabbage A -- A 7 --
Corn, sweet and pop 10,B,pp A 0,B 0, B —
Cucumber 0,ph 0 0 0 0
Eggplant 0,pp A 0 0 0
Endive, escarole A -  - 7 and wash 7 --
Horseradish^/ A -- _ _ -- --
Kale, collards A A A 7 0
Kohlrabi A A 0 half grown 7
Lettuce 0>PP plant bed 7 ( strip & wash) 7 (leaf), 5 (head) A
Mustard greens A A A 7 _ _
“1
Table 1. Fungicide Uses for Vegetables Approved by U.S ,D.A. January 1, 1965 (Cont.)
FDA-Permitted Tolerance
Crop
Captan
100 ppm.
Ferbam 
T ppm.
Maneb
7 or 10 ppm.
Zineb
7 or 25 ppm.
Ziram 
7 ppm.
Onions 0,PP A 0 7 (green) 0 (dry)
Parsnip A - - -- -- --
Parsley A — -- A --
Peas A,pp A -- A 7
Peppers 0,pp plant bed 0 0 0
Pot atop;/ 0,ph 0 0 (0 .1 ppm.) 0 0
Pumpkin 0 A 0 0 0
Radish A A -- 0 0
Rhubarb 0 — 0 0 0
Salsify A -- - - A - -
Spinach 0,ph A 7 and wash 7 0
Squashes 0 0 0 0 0
Sugar beetsjV 0,B -- 10 (tops) -- --
Swiss chard A -- - - 7 - -
Tomato 0,PP 0 0 0 0
Turnip, rutabaga A 0 A 7 (tops), 0 (roots) 0
Watermelon 0 0 0 0 0
* Number indicates number of days between last application and harvest; 0 
A = Pood and Drug Administration has granted a tolerance, but no approved 
B = Do not feed treated tops or forage to dairy animals or animals being 
ph = Cleared for use as a post-harvest dip at 0.12 percent.
= harvest.
label exists for use on this 
finished for slaughter.
crop.
pp = Cleared for use as a preplanting soil treatment.
a/ Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots.
-122
-
-123-
Table 2. Label Information on Fungicides of Less General Use
Fungicide (Tolerance) " ' J Crops and Use Restrictions
COPPER, FIXED (including Exempt if used in accordance with good agricul-
BORDEAUX MIXTURE) tural practices. Rot exempt if used at time of
or after harvest.
DIAMMOEIUM ETHYLENE BIS- 
DITHIOCARBAMATE (Amobam) 
(7 or 25 ppm. as Zineb)
CHLORANIL (Spergon)
DEXON
DICHLONE (Phygon) 
(3 or 15 ppm.)
DIFOLATAN (Folcid)
DINOCAP (Karathane)
DYRENE (1 or 10 ppm.)
FOLPET (Phaltan) 
(50 ppm.)
HEXACHLOROPHENE (Nabac) 
(0 ppm.)
Celery, Corn--to harvest; Onion, Potato, Pumpkin, 
Spinach, Squash, Tomato--7 days; Lettuce, Peppers-- 
plant bed soil drench.
Cantaloupe (Muskmelon)--to harvest; Beets, Lettuce, 
Spinach (2 lb. plus 26 lb. sulfur per acre)--to 
harvest; Mustard (spray or 5$ dust)— 15 days; Celery, 
Cole Crops, Lettuce, Spinach--plant bed soil treat­
ment; Sweet Potato--root or sprout dip before bed­
ding.
Cleared only for seed treatment use on Corn, Beets, 
Peas, Beans, Spinach, and Cucumber.
Beans--7 days; Cabbage--28 days after setting com­
bined with 30% sulfur; Celery, Potato (foliage), 
Tomato, and Watermelon--to harvest; Potato--seed 
piece dip; Tomato--plant bed treatment; Sweet Po­
tato- -post-harve st to potatoes before storage and 
sprout dip before planting.
Potato--no-residue basis; no limitations on time 
before harvest is required.
Cantaloupe (Muskmelon), Cucumber, Honeydew Melon, 
Pumpkin, Squash, and Watermelon--7 days.
Cantaloupe (Muskmelon), Cucumber, Garlic, Honeydew 
Melon, Onions, Pumpkin, Potato, Shallot, Squashes, 
Tomato, Watermelon, and Celery (strip and wash)-- 
to harvest.
Cantaloupe (Muskmelon), Cucumber, Garlic, Honeydew 
Melon, Leek, Lettuce, Onions, Potato (foliage), 
Pumpkin, Shallot, Squashes, Tomato, and Watermelon-- 
to harvest; Celery--7 days.
Potato--to harvest; Cucumber--3 days; Peppers,
Tomato--5 days; Beans, Cabbage, Celery, Watermelon-- 
drench in seed row areas until seedling plants 
established. (Do not feed treated foliage to live­
stock. )
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Table 2. Label Information on Fungicides of Less General Use. (Cont.)
Fungicide (Tolerance) Crops and Use Restrictions
MERCURIC CHLORIDE 
(0 ppm.)
Broccoli, Brussels Sprouts, Cabhage, Cauliflower, 
and Kohlrabi--apply 4 oz. of 0.1$ solution around 
base of young plant after transplanting (l gal. per 
35 ft. of row). Do not apply after edible parts 
start to form.
MERCUROUS CHLORIDE
(0 ppm.)
Early-season use only. Broccoli, Cabbage, Cauli­
flower, Cole Crops, Onion, Radish, and Turnip-- 
apply around base of young plants. Repeat appli­
cation 2 or 3 times. Dip roots of transplants in 
4$ dust before transplanting.
NABAM, 18-22$ liquid Used with zinc, iron, or manganese salts--the toler­
ances for ZINEB, FERBAM, or MANEB apply. When used 
without zinc, iron, or manganese salts use to harvest 
on: Beans, Cabbage, Cantaloupe (Muskmelon), Celery, 
Cucumber, Cucurbits, Eggplant, Onions, Peppers, Po­
tato, Squashes, Tomato, and Watermelon.
NABAM, 93$ WP 
(Dithane A-4o)
Used with zinc, iron, or manganese salts--the tol­
erances for ZINEB, FERBAM, or MANEB apply. When 
used without zinc, iron, or manganese salts, use 
to harvest on Cantaloupe (Muskmelon), Carrot, Corn, 
Cucumber, Potato (foliage), Tomato, and Watermelon; 
Beans, Beets, Broccoli, Cabbage, Carrot (tops), 
Cauliflower, Kale, Mustard Greens, Onions (green), 
Spinach, Squash (summer), Swiss Chard, and Turnip-­
7 days; Celery— wash and strip; Lettuce, head--5, 
leaf— 7.
PCNB (Terraclor, Brassicol, 
Fungiclor) (0 ppm.)
Beans--base of plants before blossoming or soil 
and seed treatment at planting; Broccoli, Brussels 
Sprouts, Cabbage, and Cauliflower--transplant solu­
tion (3/4 pint per plant) or soil treatment prior to 
planting; Lettuce (head)--band treatment when plants 
2 to 3 inches tall and 10 days later (25 to 55 days 
pre-harvest); Pepper, Potato, and Tomato--soil treat­
ment at or before planting. (Do not feed treated 
bean vines to livestock.)
SULFUR Exempt when used in accordance with good agricul­
tural practices.
STREPTOMYCIN (alone or with 
1 .5$ oxytetracycline)
(0 ppm.)
Cucumber, Peppers, Tomato— field use before fruits 
appear; Beans--before pods appear on table beans 
or on seed crop. (Do not feed treated bean vines 
to livestock.); Celery, Peppers, Tomato--plant beds 
only; Potato--seed-piece dip.
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Table 2. Label Information on Fungicides of Less General Use. (Cont.) 
Fungicide (TTolerance) ~ Crops and Use Restrictions
THIRAM, TMTD 
(7 ppm.)
ZINC DIMETHYLDITHIO- 
CARBAMATE-MERCAPTO- 
THIAZOLE (Mixture)
Tomato--to harvest; Onions--furrow treatment;
Celery— J days (strip, trim, and wash); Sweet Po­
tato- -preplant root dip. Seed treatment: Canta­
loupe (Muskmelon), Cucumber, Okra, Pumpkin, Squashes 
Watermelon, Peanuts (Warnirij: Do not use treated
seed for food, feed, or oil.)
Potato--to harvest; Tomato--5 days.
Peppers and Tomato--do not apply after fruit begin 
to form; Sugar Beets--10 days (Do not feed tops to 
livestock.); Potato— use to harvest.
(Dithane M-75, Manzate D 
Maneb Fungicide)
ZINC ION AND MANEB
(manganous ethylenehis- 
dithio c arb amat e)
Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops
Malcolm C . Shurtleff, M. B. Linn, and Donald H. Scotti/
Vegetable EPD2/No.i/ Diseases Fungicide (lb ./Acre)3./ Remarks
Asparagus 915 Damping-off, seed- 
borne Fusarium wilt
Calogreen (7 oz./lb.) Treat seed only If stands have been poor 
in the past.
93^ Rust, leaf and 
branchlet blights
Zineb (3 lb./A) Apply to non-harvested fields through­
out season to August 15; to harvested 
fields after cutting. Apply at J- to 
10-day intervals. May combine with in­
secticides to control asparagus beetles, 
cutworms, etc. (Ext. CIr. 897)
Beans (garden, wax, 
and lima)
915 Seed decay, damping- 
off, seed-borne stem 
blights and root rots
Thiram, captan, or 
chloranil plus insec­
ticide (e.g., diel- 
drin, or lindane)
Treat seed any time if not previously 
treated by producer. Plant only certi­
fied, western-grown seed. i1—1 roCT\
Rust, anthracnose, 
fungus leaf spots, 
pod and stem spots
Maneb or zineb
(2-3 rb./A)
Apply at 7- to 10-day intervals during 
moist weather. Combine with insecti­
cides to control bean beetles, aphids, 
leafhoppers, blister beetles, etc. 
(Ext. Cir. 897)*
RHE
hi
Mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)* Con­
trol weeds in and around fields.
1 / Extension plant pathologist, professor of plant pathology, and extension assistant in plant pathology, respectively.
2/ RPD = Report on Plant Diseases; RHE = Natural History Entomology release. General references: Illinois Extension
Circular 802, (revised),, "Vegetable Diseases/' and Illinois Extension Circular 897.? "1985 Condensed Insecticide 
Recommendations for Commercial Vegetable Growers." Materials available in County Extension Offices.
3/ Dosages: The quantity of material listed is the pounds of active (actual) Ingredient to be applied to one acre un­
less stated otherwise (i.e., 3 lb./A; 2 lb. 501° WP; 20 lb. 51<> dust). Abbreviations used: A - acre; WP = wettable 
powder; lb. = pound(s); pt. = pint(s); gal. = gallon(s); T = tablespoon( s)--level; sq. ft. = square foot or feet.
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
______Vegetable
Beans, etc. (cont.)
RPD~ -------------------- --------------------
No .1/__________ Diseases_________ Fungicide (lb ./Acre)E/____________________Remarks_____________
White mold PCNB 20 (20 lb./A) or Apply to base of plants just before
PCNB 75 (5 lb./A) bloom. Do not feed treated vines to
livestock.
Beet (garden and 
sugar), Mangel, Man­
gold, Spinach, Swiss 
Chard, New Zealand 
Spinach
915 Seed rot, damping-off, 
seed-borne leaf spot 
and anthracnose
Thiram, captan, 
dichlone or Dexon
Treat seed any time or buy treated seed. 
Post-planting and watering with captan 
(l-2 lb./lOO gal.), using 1 pint/sq. ft., 
gives good control of damping-off.
951 Cercospora leaf spot, 
downy mildew
Maneb or zineb (2-3 
lb./A) or fixed copper 
(2-3 lb. metallic/A)
Apply every 1 to 2 weeks during rainy 
periods. May combine with insecticides 
to control aphids, leafhoppers, cater­
pillars, leaf miner, etc. (Ext. Cir. 897)
NHE
47
Mosaics, virus yellows Use insecticides to control aphids and 
plant bugs that transmit the viruses. 
Must kill insects before they feed (Ext. 
Cir. 897).
Cabbage, Broccoli, 
Brussels Sprouts, 
Cauliflower, Chinese 
Cabbage, Collards, 
Horseradish, Mustard, 
Kale, Kohlrabi, 
Radish, Rutabaga, 
Peppergrass, 
Watercress
915
924
955
948
Seed rot 
Black rot 
Blackleg
Radish black root, 
Alternaria blight
Hot water then thiram, 
captan, chloranil or 
Semesan
Buy western-grown seed. Sow only seed 
treated with hot water. Control cab­
bage root maggots, cutworms, cabbage 
worms, etc. (Ext. Cir. 897)- Four- 
year rotation.
902
916
942
Wirestem (Rhizoctonia), 
Damping-off, seed rot, 
Botrytis blight
PCNB-captan mixture Dust or spray on soil just before or 
after planting. Follow manufacturer's 
directions carefully.
923 Clubroot PCNB 75 (3 lb./50 gal.) Apply in transplant water or starter
solution, 3A  pint per plant (about 
400 to 600 gal./a ).
Calomel (4 oz./50 gal.) Apply in transplant water (l/3 pt./ 
or Calogreen (8 oz./50 plant). Do not use on broccoli and 
gal.) cauliflower. Also gives maggot con­
trol in outdoor beds.
l/ See footnote 2, page 7*
2/ See footnote 3j page J.
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No ,y Diseases Fungicide (lb./Acre)2/ Remarks
Cabbage, etc. 
(cont.) 960
962
9^2
Downy mildew; 
Leaf spots; 
White rust; 
anthracnose 
Botrytis blight
Maneb or zineb 
(2-3 Xb./A)
Apply at 5- to 7-day intervals (3-5 
days for radish) in wet weather. Use 
maneb or chloranil (Spergon) in seed­
bed (2 lb./lOO gal.). Good coverage 
important; may need spreader-sticker. 
May combine with insecticides to con­
trol aphids; cabbage worms; diamond- 
back moth larva; etc. (Ext. Cir 897)*
MHE
hlM
963
Mosaics; black ring- 
spot
Use insecticides to control aphids and 
cabbage worms that transmit the viruses. 
Must kill insects before they feed-- 
especially in seedbed (Ext. Cir. 897)•
961 Brittle root or 
curly top (primarily 
horseradish)
Use insecticides to control leafhoppers 
that transmit the virus (Ext. Cir 897)* 
Apply when leafhoppers first noticed. 
Additional applications may be necessary 
if infestation is severe.
Carrot; Parsnip 915 Seed rot; damping- 
off
Thiram; captan; 
chloranil or dichlone
Treat seed any time. May combine with 
insecticides.
903 Aster yellows Use insecticides to kill leafhoppers 
that transmit the virus; before they 
feed (Ext. Cir. 897)* Begin when plants 
2 to 3 inches tall; apply weekly for 
k weeks. Control weeds in and around 
plantings.
938 Cercospora leaf spot 
and Alternaria leaf 
blight
Maneb or zineb 
(2-3 It-/A)
Apply at 5- to 10-day intervals during 
rainy periods. Thorough coverage essen­
tial. Start around June 15.
Parsnip root canker Fixed copper
(3-^ lb. metaliic/a )
Apply at 10-day intervals beginning Au­
gust 1. High ridging to cover shoulders 
very beneficial.
l/~See footnote 2 , page 7* 
2/ See footnote 3* page 7*
Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD .
No .1/ Diseases Fungicide (lb./Acre)—l Remarks
Celery, Celeriac, 
Dill, Parsley
915 Seed rot, damping- 
off, seed-borne 
blights
Hot water then thiram, 
captan, chloranil or 
Semes an
Treat seed just before planting or buy 
treated seed. If damping-off starts, 
spray plants and soil 2 to 3 times,
5 to 7 days apart. Use zineb (l T/gal.) 
Three-year-old seed is free of late 
blight.
Leaf blights and 
spots
Maneb, zineb or 
Dyrene (2-3 lb./A)
Use ziram, ferbam, or thiram (2 T/gal.) 
in seedbed. Apply every 7 to 10 days 
in field except during very dry weather
NHE
^7
Mosaics, calico 
ringspot
Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)* Con-^  
trol weeds in and around plantings.
Aster yellows Use insecticides to control leafhoppers 
that transmit the virus. Must kill 
leafhoppers before they feed. Control 
weeds in and around plantings.
Corn (sweet and pop) 915
NHE
27
Seed rot, seedling 
blights, seed-borne 
root and stalk rots, 
leaf blights
Captan or thiram plus 
insecticde (e.g., 
dieldrin or lindane)
Treat seed any time or buy seed treated 
with both a fungicide and an insecticide
907
NHE
36
Bacterial wilt Apply insecticides over row to control 
flea beetles that transmit the wilt 
bacteria (Ext. Cir. 897)* One to 6 
sprays may be required, 3 ‘to 5 days 
apart. Start the day before corn comes 
up
l/ See footnote 2, page J. 
2/ See footnote 3,? page J.
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Table 3* Condensed Fungicide Recommendations for Diseeases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD
No.l/ Diseases Fungicide (lb./Acre)—/ Remarks
Cucumber
Muskmelon,
(Cantaloupe),
Pumpkin,
Squashes,
Watermelon,
Chayote,
Gherkin
915
MHE
27
Seed rot, damping-off, 
seed-borne anthrac- 
nose, angular and 
Alternaria leaf spots, 
scab, fusarium wilt, 
gummy stem blight or 
black rot
Mercuric chloride 
then captan, thiram, 
chloranil or Semesan 
plus insecticide 
(e.g., dieldrin)
Treat seed or buy treated seed. Sow 
only certified, western-grown seed. 
Watering after planting with captan 
(2 lb./lOO gal. at 1 gal./125 sq. ft., 
every 5 bo 7 lays) controls damping- 
off. May combine with insecticides 
to control seed-corn maggots in seedbed
905
RHE
b6
Bacterial wilt Use insecticides to control cucumber 
beetles that transmit the causal bac­
teria. Must kill beetles before they 
feed (Ext. Cir. 897)* Applications 
needed from young seedlings to mature 
plants. Thorough coverage is essential
920
927
928 
918
Anthracnose,
Downy mildew,
Scab, blossom blight, 
Leaf spots and 
blights, fruit spots 
and rots, gummy stem 
blight or black rot
Maneb or zineb 
(2-3 It./A)
Use captan or ziram (2-3 lb./lOO gal.) 
on young plants. Apply at 7- to 10-day 
intervals from seedling emergence until 
vining. Start maneb or zineb after 
vines begin to run. Repeat at 5- bo 10- 
day intervals until 7 bo 10 days before 
harvest; keep new growth covered. May 
combine with insecticides to control 
cucumber beetles, aphids, vine borer, 
pickle worm, etc. (Ext. Cir. 897)*
919 Angular leaf spot Fixed copper
(2-3 lb. metallic/A)
Apply at 5“ bo 7-day intervals in warm, 
wet weather; or mix with zineb or maneb 
(2 lb./A). Begin when plants start to 
vine or disease first appears.
926
NHE
k6 ,kj
Mosaics Use insecticides to control aphids and 
beetles that transmit the viruses (Ext. 
Cir. 897)- Must kill insects before 
they feed. Control weeds.
1/ See footnote 2, page 7- 
2/ See footnote 3> page 7*
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No, 1/ Diseases Fungicide (lb./Acre)2/ Remarks
Cucumber} etc. 
(cont.)
925 Powdery mildew Karathane WD (8 oz./lOO 
gal.) plus spreader- 
sticker
Dust or spray. Thorough coverage es- 
ential. Repeat 5 to 10 days later. Do 
not apply within week of harvest.
Eggplant 915
9^9
950
Seed rot; seed-borne 
anthracnose 
Phomopsis and 
Verticillium wilt
Hot water then thiram; 
captan or Semesan
Treat seed just before planting.
916 Seed rot_, damping- 
off; stem blight
Captan or ziram 
(1-2 Ib./lOO gal.)
Seedbed or flat spray; 5 gal./lOO sq. ft 
Repeat at 5" to 7-day intervals.
9h9 Blight (PhomopsiS; 
Alternaria; 
Cercospora); 
anthracnose
Maneb; zineb; ziram; 
or captan (3 lb./A)
Start when disease first evident; or 
first fruits half mature. Repeat at 
7- to 10-day intervals. Do not use 
copper fungicides on eggplant. May
combine with insecticides to control 
flea beetles; aphids; climbing cutworms; 
corn earworm; etc. (Ext. Cir. 897)•
Lettuce Endive 
Escarole, Salsify
916
9^2
Seed rot; damping- 
off; gray mold
PCNB-captan mixture Dust seed lightly with captan 75• Then 
apply PCNB-captan as dust or spray just 
before or just after seeding. Follow 
manufacturer's directions. Field use 
only.
Bottom rot; drop; PCNB 75 (2 1/2-3 lb. Use on head lettuce only. Begin when
stem or crown rot in 125 gal./A) plants 2-3 inches tall. Repeat 10 days 
later (25-55 days pre-harvest). Follow 
manufacturer's directions.
Aster yellows; 
white heart
Use insecticides to control leafhoppers 
that transmit the virus. Must kill 
leafhoppers before they feed (Ext. Cir. 
897). Applications needed throughout 
season. Also dust or spray weed borders
1/ See footnote 2, 
2/ See footnote 3>
page
page
7 .
7 .
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Table 3 * Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RED . 
No.I/ Diseases Fungicide (lb./Acre)— / Remarks
Lettuce, Endive, 
Escarole, Salsify 
(cont.)
9^6
M E
^7
Mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)* Sow 
only mosale-indexed seed. Control 
weeds in and around plant-growing area. 
Keep new and old beds as far apart as 
possible.
9^2 Gray mold, downy 
mildew, other fungus 
leaf spots, white 
rust
Maneb or zineb
(2-3 It)./a )
Apply at 5“ to 7-hay intervals in cool, 
damp weather. Do not apply within 10 
days of harvest. May combine with in­
secticides to control aphids, leafhop- 
pers, caterpillars, flea beetles, etc. 
(Ext. Cir. 897).
Okra 915 Seed rot, damping- 
off
Thiram, captan, 
chloranil or dichlone
Seed treatment. Apply any time. 1H00ro
Onion, Garlic, 
Chives, Leek
933
915
M E
50
Smut
Seed decay, damping- 
off, seed-borne 
purple blotch
Thiram or captan Apply to seed any time (RPD 933)* For 
onion sets, use 1 lb. (lOG$> active) to 
20 lb. seed; for bulb onions, wet seed 
with Methocel sticker and then treat 
with 8 lb. thiram 75 or captan 75 "to 
8 lb. seed. For pickling and green 
bunching onions, same as for bulb onions; 
but use l/2 dosage. Control seed- and 
bulb-feeding insects (Ext. Cir. 897)*
931
9^2
930
Blast, downy mildew, 
purple blotch 
Gray mold blight 
Reck rot
Maneb, zineb or 
Dyrene (2-3 lb./A) 
plus spreader-sticker
Apply every 5 "to 7 days in moist weather. 
May combine with insecticides to control 
thrips, onion maggots, cutworms, etc. 
(Ext. Cir. 897).
1 / See footnote 2, page J, 
2/ See footnote 3? page 7*
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)£■/ Remarks
Onion, etc. 
(cont.)
NHE
77
Yellow dwarf, mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)* Keep 
new and old plantings as far apart as 
possible.
Pea, Lentil 915
975
912
Seed decay, damping- 
off, seed-borne 
foot rots 
Ascochyta and 
Myco sphaerella 
blights
Eusarium wilts, 
and bacterial 
blights
Thiram, captan, 
dichlone or Semesan 
plus insecticide 
(dieldrin or lindane)
Treat seed any time or buy seed treated 
with fungicide-insecticide. Sow certi­
fied, western-grown seed. Where captan 
and thiram are used, friction may reduce 
seeding rate so graphite (l oz./bu.) 
should be added.
9^5 Leaf and stem spots 
or blights
Zineb or maneb 
(2 lb./A)
Apply weekly in rainy weather where 
diseases have been severe in past.
97?
NHE
77
Mosaics, streaks, 
stunt, mottle, wilt
Use insecticides to control aphids and 
other insects that transmit the viruses. 
Must kill insects before they feed (Ext. 
Cir. 897)* Also treat field borders.
Powdery mildew Karathane WD 
(5-8 oz./lOO gal.) 
or sulfur-lime dust 
(7 parts sulfur,
6 parts lime) 30 lb./A
Do not apply at air temperature above 
80° F. or when plants are in flower. 
Two applications, a week apart, when 
mildew first appears should be suffi­
cient.
Peanut 915 Seed rot, seedling 
blights
Thiram or chloranil Treat seed any time.
T/ See footnote 2, page J. 
2/ See footnote 3* page J.
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD
No ,y Diseases Fungicide (lb./Acre)£•./ Remarks
Potato, Irish 915
950
Seed-piece decays, 
seed-borne 
Verticillium wilt
Captan, thiram, 
chloranil, Semesan 
Bel, dichlone or 
zineb
Apply as dust or dip to cut or uncut 
tubers. Follow manufacturer's direc­
tions. Tubers should be well corked 
over before planting.
9*+3 Blackleg Streptomycin May combine with treatment for seed- 
piece decays. Use uncut, B-size, cer­
tified seed.
935
936
Early blight 
Late blight
Maneb or Dithane M-45 
(2-3 lb./A)
Apply at 4- to 10-day intervals. If 
rainy, shorten interval; if dry, lengthen 
For "finish up" sprays use fixed copper 
(3 lb. metallic/A). May combine with 
insecticides to control leafhoppers, 
flea beetles, aphids, Colorado potato 
beetles, etc. (Ext. Cir. 897)* (
909 Common scab, 
black scurf 
(Rhizoctonia)
PCNB May help on mineral soils. Work into 
top 4-6 inches of soil at or before 
planting. Follow manufacturer's direc­
tions carefully.
NHE
22,47
Mosaics, leaf roll, 
mottle, purple-top, 
yellow dwarf
Use insecticides to control aphids, 
leafhoppers and other insects that 
transmit the viruses. Must kill in­
sects before they feed (Ext. Cir. 897)-
Rhubarb Root and crown rots Fixed copper Drench crowns early in spring and after
(3 lb. metaliic/A) harvest. Plant only in well-drained
soil.
Leaf and stalk spots, Thiram, maneb, fixed Avoid applications from 2 weeks before
anthracnose copper or captan harvest until cutting is completed.
May combine with insecticides to con­
trol stalk borers and rhubarb curculio 
(Ext. Cir. 897).
1/ See footnote 2, page J. 
2/ See footnote 3> page J.
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
Rhubarb (cont.) NHE
bj
Mosaics,, ringspots Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)*
Sweet potato 953
95b
957
Black rot 
Fusarium wilt 
Scurf
Mercuric chloride 
or Semesan Bel
Dip disease-free seed stock just before 
planting. Seedbed disinfestation (Ext. 
Cir. 893)* Three- to ^--year rotation.
95^
958
957
Fusarium wilt 
Foot rot 
Scurf
Zineb, thiram or 
ziram (l 1/2 oz./gal.)
Dip roots and base of sprouts just be­
fore planting. Do not rinse after 
treatment. Seedbed disinfestation 
(Ext. Cir. 893)* Four- to 5~year ro­
tation.
952 Storage rots SOPP or sodium 
orthophenylphenate
Helps to reduce transit and market losses 
due to Rhizopus soft rot and black rot.
Tomato
(General reference 
Ext. Cir. 809, 
"Tomato Diseases 
and Insect Pests")
915
: 910
908
929
9^1
Seed decay, 
seed-borne 
bacterial spot, 
speck and canker, 
Early blight, 
Septoria blight, 
anthracnose 
Fusarium wilt, 
Leaf mold
Hot water then 
captan or thiram
Treat seed, buy treated seed, or certi­
fied, disease-free transplants.
910 Bacterial spot Fixed copper- 
streptomycin mixture
Start when seedlings emerge and apply 
every 5 days. In field, use fixed 
copper (2 lb. metallic/A) plus maneb 
(2 lb./A).
1/ See footnote 2, 
2/ See footnote 3;
page 7. 
page 7.
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
Tomato (cont.) 916
908
Damping-off, 
seedling blights 
Collar rot
Captan- or ziram-PCNB 
mixture
Dust or spray in seedbed. Follow the 
manufacturer’s directions. Apply as 
plants emerge so spray runs down stems 
onto soil. Repeat every 4 to 7 days 
until 10 days before transplanting.
908
913
941
Septoria blight, 
early blight, 
anthracnose 
Late blight and 
buckeye rot, 
gray leaf spot 
Leaf mold
Maneb or zineb 
(3-4 lb./A)
Apply every 7 to 10 days after first 
fruit clusters form. Five or more 
sprays may be necessary, depending on 
the weather. Combine with insecticides 
to control flea beetles, climbing cut­
worms, hornworms, fruit flies, blister 
beetles, etc. (Ext. Cir. 897)* Soil 
surface spray of maneb after last cul­
tivation improves anthracnose control.
917
NHE
^7
Mosaics Use insecticides to control aphids and 
beetles that transmit the viruses.
Must kill insects before they feed 
(Ext. Cir. 897)* Control weeds in and 
around plant-growing area. Set out 
certified, virus-free transplants or 
start with virus-free seed.
906 Blossom-end rot Calcium chloride 
(3 lb. 95fo material 
or b lb. of 78$)
Suggest adding to 3 to ^ consecutive 
sprays in the regular schedule. Start 
when fruit are size of golf balls. 
Maintain uniform soil moisture, where 
possible.
914 Cloudy spot Use insecticides to control stink bugs 
that produce cloudy spot by feeding 
punctures (Ext. Cir. 897)*
1/ See footnote 2, page 7* 
2/ See footnote 3> page 7*
Table 3. Condensed. Fungicide'Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
General diseases 
that attack most 
vegetables
916
9^2
Circ. 
802 
893
Damping-off, 
seedling blights 
Gray mold or 
Botrytis blight
After planting apply 
captan, thiram, or 
zineb (l T/gal,); 
ferbam or ziram 
(2T/gal.)
Disinfest seedbed soil with steam or 
chemicals (Ext. Cir. 893), then apply 
seed treatment (see preceding pages). 
Then apply sprays or drenches after 
planting. Apply only if damping-off 
appears in seedbed and when seedlings 
need water. (For crucifers, pepper, 
peas, beans, tomato, lettuce, may add
PCNB to other fungicide to give broad- 
spectrum control.) Use at least 5 gal* 
per 1,000 sq. ft. of bed. Repeat at 
to T"day intervals when temperature 
is below 75° F.
A number of chemicals 
may be used. Consult 
Cir. 893 for names, 
general precautions, 
and directions.
929
954
902 Root and stem (crown)
911 rots
922 
923 
932 
9^8 
953
950 Verticillium wilt
Cir.
893
901
90^
912
Root knot and 
other nematodes 
Fusarium wilts
Disinfest seedbed soil (steam preferred, 
if available). Follow manufacturer*s 
directions exactly. Fumigants work best 
in light, loose soils free of trash, 
clods, and lumps. Avoid recontamination 
of treated soil. Best to apply during 
fall previous to planting. In general, 
soils must be at least 55° F. at the 
6-inch depth with time lapse of 21 days 
between treating and seeding. Some 
require gas-tight plastic covers.
1/ See footnote 2, page 7* 
2/ See footnote 3* page J.
DISEASES ATTACKING APPLES*
Control: Not necessarily listed in order of effectiveness,
(Materials per 100 gallons unless otherwise stated.)
C = cover
Disease Chemical Time~ Remarks
Bitter rot 1. Captan (50$>), 2 lb. During growing season, 1 and 2. Can be used within
Glomerella cingulata 2. Captan, 1 lb., Zineb especially July and 1 day of harvest.
1 lb. August, Start control 3. Watch for black residue.
3. Eerbam (76$), 2 lb. in 3p <3- c. 4, No time limitations but
4. Folpet (50$), 2 lb. do not start until 5th c.
5. Bordeaux, 4-6-100
Black rot, and frogeye leaf spot 1 . Ferbam (76$), 2 lb. Late spring and early 5. Apply in delayed dormant
Physalospora ohtusa 2. Captan (50$>), 2 lb. summer plus regular scab to reduce wintering fruit-
3. Captan (50$), 1 lb,, 
Zineb (75$), 1 lb. '
schedule. ing bodies.
Zineb (75#), 2 lb.
5. Bordeaux 8-8-100 
3^  miscible oil
Black pox l. Captan (50$), 1 l/2- Calyx through 6th c. Bark cankers difficult to
Helninthosporium papulosum
2.
2 lb.
Thiram (50$), 2 lb.
control.
Blister canker Cut out infected areas. Avoid large pruning wounds.
Nummularia discreta Paint wounds. Do not plant Gano or Ben
Davis.
Blister spot 1 . Captan (50%), 2 lb. Petal-fall through c.
Pseudomonas papulans
Blotch 1 . Ferbam (76%), 2 lb. Pink through 2nd c.
Phyllosticta solitaria 2. Zineb (75%), 2 lb.
3. Niacide M, 2 lb.
Botryosphaeria fruit rot 1 . Captan (50%), 2 lb. Not fully known. Start Adding lead arsenate 1 l/2 lb.
Botryosphaeria rihis 2. Folpet (50%), 2 lb. at calyx and continue in early covers may increase
f (Phaltan) through 7th c. effectiveness.
* Prenared hv Dwieht Powell, nrofessor and extension riant uatholoeist.
DISEASES ATTACKING APPLES (Cont.)
Disease Chemical Time Remarks
Brooks spot 1. FerBam (76/), 2 IB, 2nd through 5th c. Not common in all orchards.
Mycosphaerella pomi 2, ZineB (75$), 2 IB,
3* Captan (50$), 2 IB.
Rust, cedar--apple, quince, and 1. FerBam (76/), 2 IB. Prepink through 3r<3. c. Actidione 100 p.p.m, applied
hawthorn 2. ZineB (75/0, 2 IB. to cedar trees in spring when
Gymnosporangium juniperi-virgini- 3- Niacide M, 2 lb. galls start to show horns will
anae, G. clavipes, G, glohosum stop gall development.
Eire Blight 1. Bordeaux 1/2-2-100 Start at pink Bud stage Prune out wintering cankers.
Erwinia amylovora Triton BI956, 3 oz. and make 7 applications Summer-prune Blighted twigs,
2. Streptomycin 50-100 at 7-day intervals for if possible.
p.p.m. Blossom Blight. Approxi- 3. Used only in spring dor-
3. Copper sulfate, 4 IB. mately 3 weeks after mant.
petal-fall start sprays 2, Most effective when ap-
for twig Blight. plied during cool and
slow drying climate.
Use 2 at 100 p.p.m. on non­
Bearing varieties.
Ely speck 1. Captan (50/), 2 IB. Use through cover sprays. Applications in August needed
Microthyriella pomi 2. FerBam (76/), 2 lb. during wet season. 1 and 7.
Sooty Blotch 3. Glyodin (37$), 1 qt. l/2 strength in combination
Gloeodes pomigena 4. ZineB (75$), 2 IB. most commonly used.
5. Niacide M, 2 lb.
Powdery mildew 1. WettaBle sulfur, b lb. 1, Prepink through 1st c. Jonathan, Rome Beauty, Cort-
Podosphaera leucotricha 2, Karathane (25/), 2. 2nd c through 7th c land especially susceptible.
3 A  lb. or later, if needed.
3. Lime sulfur, 2 gal. 3. Only delayed dormant.
ScaB 1. WettaBle sulfur, 6 lb. Start at prepink and use Various materials may Be com-
Venturia inaequalis 2. Captan (50$), 2 lb. as needed throughout sea- Bined at 1/2 strength.
3. Organic mercury at son. Early sprays at 7- 1. Omit in hot weather.
manufacturer's recom- day intervals. 6. Especially effective, may
mendation. 3. Only preBloom. russet Golden Delicious.
7. Glyodin (3bio), 1 qt.
5. ZineB (75$); 2 IB.
6. Dodine (cyprex) (65/0), 
l/2 lb.
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DISEASES ATTACKING APPIES (Cont. )
Disease Chemical Time Remarks
Bitter pit or stippen No control. Balanced fertilizers sug­
gested.
Jonathan spot No control. Develops as apples ripen in 
storage. Avoid long storage.
Apple measles 1. Maintain soil near 
pH 6.0.
(Control:
DISEASES ATTACKING PEARS
Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Eirellight 1. Plant resistant varie- 2 to 4 sprays at if-day Prune out infected Branches
Erwinia amylovora ties only. intervals during and and use general sanitation.
2. Eordeaux 1-3-100 + following full Bloom. 3. Use only on nonBearing
Triton BI956, 3 oz. varieties after fruit
3* Streptomycin 100 p.p.m. form.
Leaf Blight 1. FerBam {'jQjo), 2 lb. 3 to if sprays starting
FaDraea maculata 2. Captan (50°lo), 2 IB. at petal-fall.
Leaf spot 3. Bordeaux 2-4-100
Mycosphaerella sentina
ScaB
Venturia pyrina
Sooty Blotch 1. FerBam (76$), 1 to Petal-fall through 3I’U c.
Gloeodes pomigena 1 l/2 IB. In wet years protection
Fly speck 2. Glyodin (3b°lo), 1 qt. is needed throughout the
Microthyriella pomi See apple recommendation. growing season.
Stony pit (virus) Rogue infected trees.
DISEASES ATTACKING GRAPES
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Black rot 1. Ferham (76$), 1 l/2- 1 and 2. Spray as needed Ferham preferred, hut will
Guignardia bidwellii 2 lb. at 10- to l4-day in- not control mildew diseases.
2. Bordeaux 4-4-100. tervals, starting when
3. Captan (50f), 2 lh. shoots are 2-4" long,
Folpet (50$), 2 lh. until 10 days after
5. Fixed copper (see manu- hloom. All applications not needed
facturer’s recommenda­
tion) .
in certain vineyards.
Downy mildew 1. Bordeaux 4-4-100. 1. Just before hloom,
Plasmopara viticola 2. Captan (50$), 2 lb. at petal-fall and
3. Folpet (50#), 2 lh. 10 days later.
4. Fixed copper (see manu­
facturer' s recommenda­
tion).
Powdery mildew 1. Bordeaux 2-2-100 4 to 5 weeks before har-
Uncinula necator 2. Fixed copper (50$), vest and 10 days later.
1 lh. plus hydrated 
lime, 3 it.
Dead-arm 1. Removal of affected 2. Applied at hud swell. Sprays for hlackrot may also
Cryptospore11a viticola
2.
parts of the vines. 
Captan (50$), 2 lh.
he effective for dead-arm.
DISEASES ATTACKING PEACHES
(Control: Materials per 100 gallons unless stated otherwise,)
Disease Chemical Time Remarks
Eacterial spot 1. Zineh (75$), 2 lh. 1. Start shuck-off and 1. Does not give complete
Xanthomonas pruni 2. CuSOlj., 4 lh. followed apply as needed. control hut helps.
hy hydrated lime 4 lh. 2. After Oct. 15, hut 
before dormant.
DISEASES ATTACKING PEACHES (Cont. )
Disease Chemical T i m e Remarks
Brown rot 1. Captan (50$), 2 lb. 1, 3, 4, and 5. During Prevent insect injury to
Monilinia fructicola 2. Dichlone (50$), l/2 lb. period when peaches fruit.
3. Wettable sulfur, 6 lb. are maturing. 2. Especially good for bios-4. Thiram (65$), 2 lb. 2. Pink through bloom. som blight.
5. Niacide M, 2 lb. Sanitation important.
Peach leaf curl 1. Bordeaux 4-3-100. 1. In dormant period. 1. Be sure to apply before
Taphrina deformans 2. Lime sulfur, 5 gal- buds begin to swell.
3. Any good fungicide. If compatible, can be com-
bined with dormant oil.
Seal 1. Sulfur, 6-8 lb. 1. Start at shuck-off None of the organic fungi-
Cladosporium carpophilum and include in sprays cides will control this dis-
up to 3 weeks before ease.
harvest.
Viruses - little peach, peach Rogue out infected trees. If yellow-red viroses occurs,
yellowing, rosette, yellow- kill out all choke cherry
red viroses (X-disease) trees in vicinity of peaches.
(Control:
DISEASES ATTACKING PLUMS AND PRUNES 
Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Bacterial spot 
Xanthomonas pruni
See peach recommendation.
Black knot
Dibotryon morbosa
1. Bordeaux 8-8-100 
with oil, 2 gal.
1. Dormant or delayed 
dormant.
Especially severe on 
and Damson varieties.
Stanley
Carry
2.
3.
Lime-sulfur, 12 gal. 
Cut out and burn in­
fected limbs.
2. Delayed dormant. complete program for 
two successive years.
at least
DISEASES ATTACKING PLUMS AND PRUNES (Cont.)
Disease Chemical Time Remarks
Brown rot
Monilinia fructicola
See peach recommendation.
Leaf spot or shot hole 
Coccomyces prunophorae
See recommendation for 
cherry leaf spot.
DISEASES ATTACKING CHERRIES
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Brown rot
Monilinia fructicola
See peach recommendation.
Leaf spot
Coccomyces hiemalis
1.
2.
3.
4.
Dodine (65$), Cyprex, 
l/2 lb.
Glyodin (31$), 1 qt. 
Ferbam (76$), 2 lb. 
Fixed copper (50$),
1 l/2 lb. plus hy­
drated lime, 3 lb.
Start at shuck-fall, 2- 
week intervals until har­
vest and immediately 
after harvest.
Post-harvest spray very im­
portant.
Dodine is especially effec­
tive.
Powdery mildew
Podosphaera oxyacanthae
1.
2.
Wettable sulfur, 6 lb. 
Fixed copper (50°jo),
1 l/2 lb. plus hy­
drated lime., 3 lh.
When mildew appears, 
maintain protection of 
new growth.
More likely to be a problem 
in the nursery.
2. Only on sour cherries.
DISEASES ATTACKING STRAWBERRIES
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Leaf diseases
Mycosphaerella fragariae 
(leaf spot)
1. Captan (50ft), 6 lb. per 
acre per application
At 7" to 10-day intervals, 
starting with 1st bloom, 
until harvest.
Read label for restrictions. 
Plant resistant varieties if 
possible.
~9
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DISEASES ATTACKING STRAWBERRIES (Cont.)
Disease Chemical Time Remarks
Diplocarpon earliana 2, Captan dust (7 l/2$>),
(leaf scat) ifO lb. per acre.
Dendrophoma otscurans 3. Thiram (65$), 6 lb.
(leaf tlight) per acre
Dodine (65$), Cyprex, 
2 l/2 lb. per acre.
Blossom tlight and fruit rots 1. Captan (50°/o), 6 lb. As 1st blossoms appear Additional applications
Botrytis cinerea per acre per applica- and every 7-10 days until through harvest if needed.
Rhizopus nigricans tion, harvest. Dusts, when foliage is wet,
2. Captan dust (7 l/2%), 
ifO lb, per acre.
are most effective.
3- Thiram (65$), 6 lb.
per acre.
Red stele root rot 1. Plant healthy stock in Sparkle, Midland, and Ver-
Phytophthora fragariae non-contaminated soil. milion are resistant to com-
2. Use resistant varieties. mon strain. Surecrop is 
resistant to all strains.
Viruses 1. Plant virus-free plants.
2. Control aphids.
Black root rot Tentative. Vigorous plants are much less
Pusarium -Pythium 1. 1,000 lb. 0-20-20 susceptible.
complex per acre.
VerticiIlium wilt See raspberry recommendation.
VerticiIlium albo-atrum
Nematodes Contact your state agricul­
tural experiment station 
for suggestions and latest 
re commendations.
DISEASES ATTACKING RASPBERRIES, BLACKBERRIES, AND DEWBERRIES 
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Anthracnose 1. Bordeaux 8-8-100 and 1 and 2. Delayed dormant Black raspberries are most
Elsinoe veneta 3$ dormant oil. only. susceptible, but reds and
2. Lime-sulfur, 10 gal. 3 and 4. Just before and blackberries are sometimes
3. Ferbam (76$), 2 lb. just after bloom. severely damaged. Disease
h. Captan (50$), 2 lb. sometimes known as graybark
5. Remove "handles" of 
black or purple tip 
plants before planting.
on red raspberries.
Spur Blight 1. Lime-sulfur, 10 gal. 1 and 2. Delayed dormant Black and purple raspberries
Didyne11a applanata 2. Bordeaux 8-8-100 and or green tip. and blackberries not affected
3$ dormant oil. seriously.
3. Provide good ventila­
tion by controlling 
weeds and maintaining
narrow rows.
Mildew 1. Karathane or Mildex, 1. Immediately after Latham red raspberry is va-
Sphaerotheca humili 3/4 lb. (Dinitro phenol harvest and 10 days riety most severely affected
crotonate). later. by mildew.
Gloeosporium "blight No satisfactory control. More often found on black
Gloeosporium angulation Cutting out and "burning raspberries than on other
affected canes usually is 
recommended.
brambles.
VerticiIlium wilt 1. Use planting stock Losses from wilt are greatest
Verticillium albo-atrum
2.
only from wilt-free 
parent plantings.
Avoid use of sites 
recently planted to 
wilt-susceptible crops, 
such as tomatoes, po­
tatoes, peppers, and 
eggplant.
in black raspberries.
DISEASES ATTACKING RASPBERRIES, BLACKBERRIES, AND DEWBERRIES (Cont.)
Disease Chemical lime Remarks
Orange rust
Gymnoconia interstitial!s
1. Destroy all rusted plants 
in the planting and sur­
rounding territory in the 
spring before the rust 
spores become mature.
Blackberries and black rasp­
berries are most severely 
damaged. Reds resistant.
Crown gall and cane gall 
Agrobacterium tumefaciens 
and
1. Plant stock from healthy 
parent plantings on non­
contaminated soil.
Do not injure roots. Crown gall damages all bram­
bles. Cane gall is most 
prevalent on blackberries,
Agrobacterium rubi 2 . Remove "handles" from new 
plants before planting.
black raspberries, and boy- 
senberries.
Virus diseases 
Mosaics 
Streaks 
Leaf curl
1.
2 .
3.
Plant stock from healthy 
parent plantings.
Isolate new plantings 
from disease sources. 
Rogue infected plants.
Control of raspberry aphids 
should slow spread of viruses.
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1965 Condensed 
Insecticide 
Recommendations
Insect Control for 
VEGETABLE CROPS
Commercial vegetable gardeners find it impossible to 
produce vegetables profitably unless they control insects 
at maximum efficiency and minimum cost. The house­
wife of today will not accept unsightly wormy vege­
tables; not only are wormy fruits and vegetables 
unappetizing but the waste from trimming increases 
food costs. Thus the commercial vegetable gardener 
must produce a quality product that is acceptable and 
safe to the consumer. Careful and correct use of the 
right insecticides will enable him to do this.
These condensed insecticide recommendations have 
been prepared for use by Illinois commercial vegetable 
farmers; they are not for home gardeners, who should 
use only those insecticides that are extremely safe to 
handle, apply, and store. Furthermore, the commer­
cial vegetable gardener must use a wider variety of 
insecticides than the home gardener in order to obtain 
maximum insect control at the least cost.
In using insecticides, read the label and carefully 
follow the instructions. Do not exceed maximum rates 
recommended; observe carefully the interval between 
application and harvest, and apply only to crops for 
which use has been approved. Make a record of the 
product used, the trade name, the percentage content 
of the insecticide, the dilution, the rate of application 
per acre, and the date or dates of application.
Some of the insecticides recommended here can be 
poisonous to the applicator. In using them, the com­
mercial gardener is expected to use precautions to pro­
tect himself, his workers, and his family from undue 
or needless exposure.
In using these recommendations, always refer to 
the table on the next page, which lists the limitations
and restrictions on use. These limitations apply to 
the vegetables as human food. If you use any portion 
of a vegetable for livestock food (tops, stalks, etc.) 
refer to the label for instructions as to the interval 
required between application and feeding.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capitalized. 
Trade names are capitalized. In the table of limitations 
the common names are listed first. If the trade name 
is more commonly used, it is listed in parentheses 
following the common name. Throughout the tables 
of recommendations, however, the common name is 
used if there is one. In case of question, refer to the 
table of limitations.
Recommendations sometimes change during the 
growing season. These recommendations are printed 
only once each year, and are therefore subject to 
change without notification.
These recommendations were prepared by entomol­
ogists of the University of Illinois College of Agricul­
ture and the Illinois Natural History Survey and 
replace mimeographs NHE 88 through 95.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from the offices of county farm advisers or by writing 
to 280 Natural Resources Building, Urbana. These are 
indicated by an NHE number in the tables.
Insecticide recommendations for livestock and live­
stock barns (Circular 898), for field crops (Circular 
899), and for the homeowner (Circular 900) can also 
be obtained from the above offices or from the College 
of Agriculture, Urbana.
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CIRCULAR 897 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1965
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. LOUIS B. HOWARD, Director. Acts approved by Congress May 8 and June 30, 1914.
LIMITATIONS IN DAYS BETWEEN APPLICATION AND HARVEST AND OTHER RESTRICTIONS ON USE 
OF INSECTICIDES RECOMMENDED IN ILLINOIS FOR CONTROL OF VEGETABLE CROP INSECTS
(Blank spaces indicate the material is not recommended for the specific use in Illinois)
Insecticide
A spara­
gus Beans Broccoli
Brussels
sprouts
C ab­
bage
C auli­
flower
H orse­
rad ish1 R adish1 T u rn ip 1 Onions
Egg­
p lan t
T o m a­
toes
carbary l (S ev in )......... 1 0 3 3 3 3 3 3 3,14G 0 0
carbophenothion 
(T rith ion)2................ 7A 7 7
d iaz in o n ......................... 5 7 5 10 10 10 1
endosulfan (Thiodan) B 1 1
G uth ion2........................ 15 7 21 15
Kel th a n e ........................ 7 2 2
m a la th io n ...................... 1 3 7 7 7 7 7 3 3 3 1
m evinphos
(P hosdrin)2............... 1 3 1 3 3
naled (D ib ro m )........... 4 4 4 4 4
para th ion2...................... 7 7 10 7 15 10 15 15 10
P e rth a n e ........................ 3 3 3 3
ro ten o n e ......................... 1 1 1
to xaphene...................... B 7D B C C c 5 1
trichlorfon (Dylox) . .. 21 21 21 28C 21
Insecticide
P o ta ­
toes1
Col-
lards Kale L ettu ce  Spinach
Swiss
chard
Sw eet
corn
C ucum ­
bers3 M elons3
P u m p ­
kins3
Squash3
W in ter Sum m er
carbaryl (S evin )........... 0 14 14 14 14 14 0 0 0 0 0 0
d iazin o n ........................... 10 10 10 10 12 0 7 3 3 7
endosulfan (Thiodan) 0
m a la th io n ....................... 0 7 7 14 7 7 5 1 1 3 1 1
M eta-systox-R 2............ 14A 14F 14F 14F
m evinphos (Phosdrin)2 3 3 2 4 1 1 1 14 14 1
naled (D ib ro m )............ 4 4 4 4 4
para th io n2....................... 5 10 10 21 7 21 12 15 7 10 15 15
P e rth a n e ......................... 4 7
ro ten o n e .......................... 1 1 1 1 1
tox ap h ene....................... 0 28 28 E 21F E
trichlorfon (D y lo x ). . . 28B 21 28B
1 Root crops such as radishes, turnips, carrots, potatoes, and 
sugar beets should not be grown in soil where aldrin, dieldrin, or 
heptachlor was applied as a soil insecticide the preceding year.
2 To be used only by professional applicators or commercial 
gardeners.
3 Only apply insecticide late in the day after pollination is 
complete.
A. Not more than twice per season.
B. N ot after edible portions or heads begin to form.
C. Do not use tops for feed or food.
D. If  outer leaves are stripped; otherwise, B.
E. Do not apply after seedling stage.
F. N ot more than once per season.
G. If  tops are to be used as feed.
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CABBAGE AND RELATED COLE CROPS1
Insect
T im e 
of a tta ck Insecticide
Lb. of active 
ingred ient per acre Placem ent T im ing of application
C abbage m aggot2 
(N H E-44)
All season diazinon 3 B roadcast D isk in ju s t before p lanting . Use only 
for cabbage, cauliflower, and broccoli.
diazinon
granules
1 F urrow A t tim e of planting , ap p ly  on soil surface 
behind shoe and ahead of press wheel.
diazinon
G uth ion
4 oz. per 50 gal. 
tran sp lan t w ater 
3 oz. W .P . o r 2 oz. 
E .C . per 50 gal. 
tran sp lan t w ater
6 fluid oz. tran sp lan t w ater per p lant.
A phid (N H E-47) All season G uthion
m alath ion
m evinphos
para th ion
X
l
X0.4
Foliage W hen aphids appear, b u t before leaves 
begin to  curl.
D iam ond-back 
m oth  larva; 
im ported  cabbage 
w orm ; cabbage 
looper 
(N H E -45)
All season G uthion
naled
para th ion  w ith 
toxaphene 
P erthan e  w ith 
diazinon 
or para th ion  
or m evinphos
X
1
X2
1
X0.4
X
Foliage W hen sm all worm s first appear, and 
ab o u t every 5 to  7 days thereafter.
C utw orm A t p lan ting trichlorfon 1 Soil A t p lanting , or a t  base of p lan t as needed 
when dam age first occurs.
F lea beetle and 
leafhopper
All season carbaryl IK Foliage As needed.
1 Root crops such as radishes, turnips, carrots, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or heptachlor 
was applied as a soil insecticide the preceding year.
2 Maggots are resistant to aldrin and dieldrin in some areas of Illinois. Compound 4072 controls these resistant maggots, but does not as 
yet have label approval.
ASPARAGUS
Insect
T im e 
of a tta c k Insecticide
Lb. of active 
ingred ien t per acre Placem ent T im ing of application
A sparagus beetle 
(N H E-49)
E arly  and m id­
season on spears
carbaryl IK Spears and 
ferns
As needed, no t oftener th an  every 3 days.
and  ferns rotenone 0.2-0.4 Spears As needed.
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COLLARDS, KALE, LETTUCE, SPINACH, SWISS CHARD
T im e Lb. of ac tive
Insect of a tta c k Insecticide ingred ient per acre P lacem ent T im ing  of application
A phid (N H E-47) All season diazinon
m alath ion
m evinphos
naled
para th ion
A
1
A
l
0.4
Foliage As needed.
C utw orm On seedling toxaphene 1H Base of p lan t W hen first dam age appears.p lan ts trichlorfon l and soil
Leafhopper All season m alath ion l Foliage W hen first leafhoppers appear and  as
needed.
C aterp illar All season naled l Foliage As needed.
(N H E-45) P erth ane l
w ith  diazinon Aor m alath ion l
or m evinphos lAor para th ion 0.4
Leaf m iner All season diazinon A Foliage W hen first m iners are observed.para th ion 0.4
F lea beetle All season carbaryl 1 Foliage As needed.
rotenone A
CUCUMBERS AND OTHER VINE CROPS
T im e Lb. of ac tive
Insect of a tta c k Insecticide ingred ient per acre P lacem ent T im ing of application
S triped and Seedling to carbary l 1 Foliage W hen beetles first appear; as often as
spo tted  cucum ber 
beetles (N H E-46)
m atu re  p lan ts necessary thereafter.
A phid (N H E -47) All season diazinon XA Foliage W hen aphids becom e noticeable.m alath ion l
M eta-systox-R Am evinphos Apara th ion A
Squash bug1 All season para th ion A Foliage Do n o t ap p ly  un til first eggs are  found
(N H E-51) hatch ing  (abou t Ju n e  15 to  Ju ly  15).
L eafhopper July-A ugust m alath ion l Foliage As needed.
Squash vine June- carbary l l Base of stem W eekly applications w hen vines begin to
borer Septem ber and  runners 
for 3 ft. from  
stem
ru n — usually  5 applications.
Pickle worm A ugust- carbaryl l Foliage W eekly applications, beginning in la te
Septem ber A ugust.
M ites Ju ly- m alath ion l Foliage As needed.
Septem ber m evinphos A
para th ion A
t r ic h lo r f o n ,  1 lb. per acre, fo r squash bug will be recommended if label approval is granted.
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TOMATOES AND EGGPLANT
T im e Lb. of ac tive
Insect of a tta c k Insecticide ingred ien t per acre Placem ent T im ing of application
C utw orm E arly  and carbaryl 2 Base of p lan ts As needed.
(N H E-77) m idseason trichlorfon 1 or foliage
F lea beetle M ay-June carbary l 2 Foliage A pply every  week as long as needed.
rotenone 0.2-0.4
A phid (N H E-47) M ay-Ju ly diazinon X Foliage As needed, b u t before leaves curl.endosulfan V*m alath ion l
para th ion 0.4
C orn earw orm July- carbaryl 2 Foliage Add to  weekly applications of fungicide
Septem ber; toxaphene 2 sprays beginning a t  first fru it set. If
occasionally spraying is infrequent, use 6 lb. of toxa-
in Ju n e phene.
H ornw orm July- carbaryl 2 Foliage W hen first sm all worm s appear.
Septem ber trichlorfon 1
M ites Ju ly - carbophenothion 1 Foliage As needed.
Septem ber Kel thane Xm alathion l
para th ion 0.4
R usset m ite Ju ly- pa ra th ion 0.4 Foliage As needed.
Septem ber sulfur d u s t1 10
sulfur sp ray1 10
B lister beetle June- carbary l I K Foliage As needed.
(N H E-72) Septem ber pa ra th ion Xtoxaphene 2
F ru it  fly and A ugust- diazinon spray X Foliage W hen flies or beetles first appear.picnic beetle O ctober diazinon granules 1
py reth rin  d u s t1 1 Foliage A pplv to  ham per im m ediately  a fte r i t  is 
filled.'
1 No limitations on use.
ONIONS
Tim e Lb. of active
Insect of a tta ck Insecticide ingred ien t per acre P lacem ent T im ing of application
Onion m aggot All season diazinon H - l  for 40-50 lb. Seed Seed tre a tm e n t for set onions only. Use
(N H E-50) W .P. of seed lighter dosage of diazinon on sandy, highly
eth ion1 W .P . 1 for 40-50 lb. of seed m ineral soils.
diazinon granules M -i Furrow Use 1 lb. ac tive ingred ient per acre foreth ion1 granules K -2 rows 12" a p a r t; %  lb. for rows 18" ap a r t;  
K  lb. for rows 24" ap a rt. U p to  twice
these am ounts are needed for eth ion on 
m uck soils.
diazinon 2 B roadcast P rep lan ting ; disk in to  upp er 1 to  2 inches 
of soil. S upplem ent w ith  foliage spray  
below.
diazinon X Foliage S upplem ental to  soil trea tm en t. M ake first application  when first a d u lt flies are
m alath ion l seen; m ake an o th er 1 week later. F rom  
then  on only as necessary.
T hrips (N H E-48) M idseason and diazinon X Foliage W hen in ju ry  first appears and  every 10la te  season para th ion X days as necessary.
1 No restrictions when used as recommended.
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SWEET CORN
Insect
T im e 
of a tta c k Insecticide
Lb. of active 
ingred ient per acre P lacem ent T im ing of application
R ootw orm  A pril-A ugust 
(N H E-26)
Seed corn m aggot 
(N H E-27)
Seed corn beetle 
(N H E-27)
W irew orm  (N H E-43)
diazinon 1 Row A pply  on soil surface behind p lan te r shoe 
and  ahead of press wheel.
C utw orm
(N H E-38)
A pril-June carbary l i  H Base of 
p lan ts
W hen first dam age appears. Use large 
quan tities  of w ater per acre.
F lea beetle 
(N H E-36)
A pril-Ju ly carbaryl i  M Foliage As necessary.
Japan ese beetle 
(N H E-32)
Ju ly -
Septem ber
carbary l l E a r zone As necessary.
C orn borer June-
Septem ber
carbary l spray , dust, 2 
or granules 
diazinon granules
Foliage M ake first application  when tassel ratio  
is 30 to 40. R epea t every 4 to  5 days as 
long as field has 20 or m ore unhatched  
egg m asses per 100 plants.
C orn earw orm 1 
(N H E-33)
June-
Septem ber
carbaryl 2 E ar zone M ark e t corn: A t first silk and every 2 to  
3 days for 5 to  8 applications. On very 
early  or la te  p lan ted  corn, tre a tm en t m ay 
be necessary before silking when eggs are 
being laid on stalks and flag leaves. 
C anning corn: A t 30 to  50%  silk and 
every 3 days th e reafte r un til corn is w ith ­
in  1 week of harvest.
Sap beetle 
(N H E-10)
July-
Septem ber
carbaryl
diazinon
m alath ion
para th ion
2
1
1
K
Foliage W hen ad u lts  first appear in field; usually 
betw een pollen-shedding and silk-drying.
Corn leaf aphid 
(N H E-29)
Ju ly-
Septem ber
m alath ion
m evinphos
para th ion
1
M
Foliage As needed to  produce a ttra c tiv e  ears for 
fresh m arket.
1 Azodrin will be recommended upon label approval.
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POTATOES1
T im e Lb. of active
Insect of a tta c k Insecticide ingred ient per acre P lacem ent T im ing  of application
F lea beetle M ay-Ju ly carbaryl 1 Foliage W hen first dam age appears on leaves,
endosulfan spray K and rep eat as needed.
endosulfan dust 1
Colorado p o ta to M ay-Ju ly carbaryl 1 Foliage As needed.
beetle endosulfan spray K
endosulfan d u s t 1
P o ta to  leafhopper M ay-Ju ly carbaryl 1 Foliage W eekly applications when leafhoppers
(N H E-22) endosulfan spray K first appear.
endosulfan d u s t 1
pho ra te2 granules 2 to  3 Soilband Place on either or b o th  sides of row a t 
p lan ting  b u t n o t in co n tac t w ith  seed. 
Use lower ra te  on sandy soils and heavier 
ra te  on heavy  soils. Do no t use on m uck 
soils.
Aphid (N H E-47) All season endosulfan spray K Foliage As needed.
endosulfan dust l
m alath ion l
pa ra th ion M
phora te2 granules 2 to  3 Soilband As for leafhoppers.
B lister beetle All season carbaryl IK Foliage As needed.
(N H E-72) toxaphene 2
W irew orm All season phora te2 granules 2 to  3 Soil P replanting , disk in; or use as soilband
(N H E-43) a t  p lanting.
W hite  grub All season pho ra te2 granules 3 Soil P rep lan ting , d isk  in; or use as soilband
(N H E-23) a t  planting.
G rasshopper Ju ly- carbaryl H Foliage As needed, contro l in fence rows, road-(N H E-74) Septem ber toxaphene IK sides, d itch  banks, etc., before m igration.
1 Potatoes should not be grown in soil where aldrin, dieldrin, o r heptachlor was applied as a soil insecticide the preceding year.
2 No restriction when used as recommended.
7
BEANS
T im e Lb. of ac tive
Insect of a tta c k Insecticide ingred ient per acre P lacem ent T im ing of application
Seed m aggot All season dieldrin1 M an u fac tu re r’s Seed A t seeding.
(N H E-27) lindane1 directions
pho ra te1 granules IK Soil band Place on e ith er o r b o th  sides of row a t  
p lan ting  b u t  n o t in co n tac t w ith  seed.
B ean leaf beetle E arly  and carbary l 1 Foliage W hen feeding first appears an d  weekly
(N H E-67) la te  season m alath ion 1 for 2 o r 3 applications as needed.
Leafhopper All season carbaryl 1 Foliage Before p lan ts  becom e yellow and  stun ted .
(N H E -22) and m alath ion 1 R ep ea t applications a t  weekly in tervals
p lan t bug as necessary.
(N H E-68) pho ra te1 granules IK Soilband As for seed m aggot.
M exican bean M idseason and carbaryl K Foliage W hen occasional leaves show laceworkbeetle la te  season m alath ion l feeding.
pho ra te1 granules IK Soilband As for seed m aggot.
A phid (N H E-47) All season endosulfan K Foliage U sually  applied when a few aphids can bem alath ion l found on each p lan t, b u t before leaves 
begin to  curl and  deform .
ph o ra te1 granules IK Soilband As for seed m aggot.
B lister beetle M idseason and carbaryl IK Foliage As needed.(N H E-72) la te  season
C orn earw orm L ate  season carbaryl IK Foliage As needed, b u t usually  afte r Sep tem ber
(N H E-33) 1. W orm s m ay be presen t before bloom.
M ites M idseason and carbophenothion M Foliage As needed, b u t especially during  d rou th yla te  season K elthane 0.4 periods pa rticu larly  if carbary l has been
m alath ion 1 used on crops.
ph o ra te1 granules IK Soilband As for seed m aggot.
1 No restrictions when used as recommended.
FOR YOUR PROTECTION
Always handle insecticides with respect. The 
persons most likely to suffer ill effects from insecti­
cides are the applicator and his family. Accidents 
and careless, needless overexposure can be avoided. 
Here are a few easy rules that if followed will pre­
vent most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and bury or burn empty insecticide 
containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1965 Condensed 
Insecticide 
Recommendations
Insect Control for 
LIVESTOCK AND 
LIVESTOCK BARNS
Livestock producers must follow a sound program of 
pest control if they are to attain maximum income for 
their farming investment. Flies, lice, mites, ticks, and 
grubs irritate animals and some of them suck their 
blood. This greatly reduces meat, egg, and milk 
production. On occasion, individual animals actually 
have been killed by attacks of large numbers of pests 
like horse flies, lice, and mites. Several of these pests 
can transmit diseases such as anaplasmosis and pink­
eye from animal to animal. Thus losses from these 
pests each year cost Illinois farmers millions of dollars. 
A livestock producer does not need to share his profits 
with these insects. They can be readily controlled and 
in many cases eradicated.
In the following charts only the safest, most ef­
fective insecticides are suggested for each specific 
insect on each type of livestock. Other insecticides that 
may have label approval for use on livestock are not 
included because they are less effective or more toxic 
or present potential residue problems. Blank spaces 
in the table of limitations (back cover) mean that we 
do not recommend the insecticide for that specific pur­
pose in Illinois.
In using insecticides read the label carefully and 
follow all instructions. Do not exceed the rates sug­
gested; observe the interval between application and 
slaughter and apply only to those animals for which 
use has been approved. Keep a record of the insecti­
cide used, the trade name, the percentage of active in­
gredients, the dilution, rate of application, and dates 
of application. If you are ever questioned, you have 
the records.
Most of the insecticides are suggested for use as 
emulsion concentrates since these are the easiest form­
ulations to handle. However, wettable powders can 
be substituted for emulsion concentrates providing the 
finished spray is agitated.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common coined 
chemical names and as such are not capitalized. Trade 
names are capitalized. In the table of limitations (back 
cover) the common names are listed first. Should the 
trade name be more commonly used, it is listed in par­
entheses with the common name. Throughout the 
tables of recommendations on pages 2 and 3, however, 
only the common name is used where there is one. In 
case of question, refer to the table of limitations.
Recommendations sometimes change during the 
year. These recommendations are printed only once 
each year and are therefore subject to change without 
notification.
These recommendations were prepared by ento­
mologists of the University' of Illinois College of 
Agriculture and the Illinois Natural History Survey 
and replace mimeographs NHE 102-104.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be ob­
tained from the offices of county farm advisers or by 
writing to 280 Natural Resources Building, Urbana. 
These are indicated by an NHE number in the tables.
Insecticide recommendations for vegetables (Cir­
cular 897), for field crops (Circular 899), and for the 
homeowner (Circular 900) can be obtained from the 
above offices or the College of Agriculture, Urbana.
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CIRCULAR 898 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
in cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1965
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. LOUIS B, HOWARD, Director. Acts approved by Congress May 8 and June 30, 1914.
DAIRY CATTLE, BEEF CATTLE, SWINE, AND SHEEP
(Refer to table of limitations on back page before using insecticides)
In s e c t In sec tic id e
A m o u n t p e r  100 
gal. w a te r  o r as 
d ire c te d
H o w  to  a p p ly
D a iry  C a tt le L ice (N H E -1 8 ) C io d rin  E .C ., 4 lb . p e r gal.
3.2 lb . p e r gal. 
2 lb . p e r gal. 
ro te n o n e  5 %  W .P .
IK  Pt-2 p t.
3 p t.
2 lb.
1 -2  gal. p e r  an im a l. S p ra y  to  s a tu ­
ra tio n . M a k e  2 t r e a tm e n ts  14 d a y s  
a p a r t .
ro te n o n e  0 .5 -1 .0 %  
in  su lfu r  d u s t
6 oz. p e r an im a l. R e p e a t as needed .
H o rn  flies 
(N H E -5 9 )
C io d rin  2 .0 %  0 . 1-2  oz. p e r  a n im a l;  2 -6  tim e s  per 
w eek .1
S ta b le  flies 
(N H E -6 1 ) d ic h lo rv o s  1 .0 %  O. p y re th r in  0 .1 %  +  
sy n e rg is t O.
1-2  oz. p e r  an im a l d a i ly .1
H o rse  flies 
(N H E -6 0 )
p y re th r in  0 .5 %  +  
sy n e rg is t 0 .
1 %  p y re th r in  +  sy n e rg is t 
E .C .
10 gal.
1 -2  oz. p e r  an im a l d a i ly .1 
1 -2  q t .  p e r  an im a l e v e ry  3 d a y s .1
F ac e  flies 
(N H E -1 0 6 )
C io d rin  2 .0 %  0 . 1 -2  oz. p e r an im a l, 2 -6  tim e s  per 
w eek .1
d ic h lo rv o s  E .C . D ilu te  to  0 .2 %  
w ith  co rn  s iru p
1 /1 0  oz. b ru sh e d  on  fo reh ead  d a ily  
in  s tr ip  1" w ide a n d  6" long .
d ich lo rv o s  E .C . D ilu te  to  0 .5 %  
in  m ix tu re  of 
7 5 %  co rn  s iru p  
a n d  2 5%  w a te r
S p ra y  1 /5  oz. on  h e a d  d a ily .
G ru b s ro te n o n e  5 %  W .P . i y 2 lb . +  1 -2  lb . 
of d e te rg e n t
2 gal. p e r  a n im a l m o n th ly  D ecem ­
b e r  th ro u g h  A p ril.
ro te n o n e  1 x/l° /o  d u s t 3 oz. p e r a n im a l m o n th ly  D ecem ­
b e r th ro u g h  A p ril. R u b  v ig o ro usly  
o v e r a ffec ted  a rea s .
B eef C a tt le L ice a n d  m an g e  
(N H E -1 8 )
lin d a n e  2 0 %  E .C . 
lin d a n e  12 .4%  E .C . 
m a la th io n  5 0 -5 7 %  E .C .
I K  pt-1 q t.
3 q t .
1 -2  gal. p e r an im a l. S p ra y  to  s a tu ­
ra t io n . M a k e  2 a p p lic a tio n s  14 
d a y s  a p a r t .
H o rn  flies 
(N H E -5 9 )
to x a p h e n e  6 0 %  E .C . 5 p t. 1 -2  q t .  p e r an im a l ev e ry  3 w eeks. 
O n ly  p a r t ia l ly  co n tro ls  s ta b le  flies.1
S ta b le  flies 
(N H E -6 1 ) C io d rin  2 .0 %  O. 1-2  oz. p e r a n im a l;  2 -6  tim e s  pe r w eek fro m  a u to m a tic  sp ra y e r .1
H o rse  flies 
(N H E -6 0 )
U se a s  d ire c te d  for d a iry  c a t t le  ab o v e .
F ac e  flies 
(N H E -1 0 6 )
C io d rin  2 .0 %  O. As fo r s ta b le  flies.
to x a p h e n e  5 %  O. S a tu ra te  c lo th , c a n v as , o r b u r la p  
h e ad  or b a c k  o ile r a t  le a s t  w eekly . 
A lso co n tro ls  h o rn  flies a n d  he lps 
p re v e n t b u ild u p  of lice in  w in te r .
G ru b s ro te n o n e  5 %  W .P . 
ro te n o n e  1 M %  d u s t
A s for d a iry  
c a t t le
T w o  sy s tem ic  in sec tic id es , R u e len e  a n d  co u m ap h o s , p ro v id e  ex ce llen t co n tro l of 
g ru b s  a n d  lice. U se on ly  on n a tive  beef ca ttle ;  ap p ly  d u r in g  S e p te m b e r  or O c to b er.
Sw ine M an g e  a n d  lice lin d a n e  2 0 %  E .C . 
lin d a n e  12 .4%  E .C . 
m a la th io n  5 0 -5 7 %  E .C .
1 q t.
3 p t. 
3 q t .
1 -2  q t .  p e r an im a l. M a k e  tw o  a p ­
p lic a tio n s  14 d a y s  a p a r t .
S h eep T ick s , lice, a n d  
scab  (N H E -5 3 )
D D T  2 5 %  E .C . (n o t for
H ndane 2 0 %  E .C . 
lin d a n e  12 .4%  E .C .
2 gal.
1 q t .
3 p t.
S p ra y  to  s a tu ra t io n .  W ith  d ip s  use K  s tre n g th .
to x a p h e n e  6 0 %  E .C . 5 q t. S p ra y  to  s a tu ra t io n . W ith  d ip s  use 
Yz s t re n g th  ex cep t fo r scab .
N ote: E.C. =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder. 
1 Spray head, back, sides, belly, and legs carefully. Start treatments in June.
CHICKENS, BARNS, AND SHEDS
(Refer to table of limitations on back page before using insecticides)
In s e c t In sec tic id e
A m o u n t p e r 100 
gal. w a te r  o r as  
d ire c te d
H o w  to  a p p ly
C h ick en s L ice (N H E -5 4 )
a
co u m ap h o s  2 5 %  W .P . 
m a la th io n  5 0 -5 7 %  E .C .
6 oz. p e r 5 gal. 
w a te r
10 oz. p e r 5 gal. 
w a te r
A p p ly  to  ro o s tin g  a rea s.
c a rb a ry l 5 %  d u s t A p p ly  to  l i t te r  on ly , 1 lb . p e r 40 
sq . f t.
co u m ap h o s  0 .5 %  d u s t A p p ly  to  l i t te r  a n d  n ests , 1 lb . pe r 
20 sq . ft.
m a la th io n  4 %  d u s t A p p ly  to  l i t te r  a n d  n ests , 1 lb . per 
50 sq . ft.
C o m m o n  red  
m ite s  a n d  lice
c a rb a ry l 8 0 %  W .P . 
(n o t fo r lice)
4 oz. p e r  5 gal. 
w a te r
S p ra y  ro o sts , b a c k  w alls, side w alls, 
a n d  a ro u n d  n ests .
(N H E -5 4 ) c o u m ap h o s  2 5 %  W .P . 
m a la th io n  5 0 -5 7 %  E .C .
6 oz. p e r 5 gal. 
w a te r
10 oz. p e r  5 gal. 
w a te r
S p ra y  ro o s ts , b a c k  w alls, side w alls, 
a n d  n ests .
N o rth e rn  fow l 
m ite s  a n d  lice
c a rb a ry l 5 %  d u s t A p p ly  to  l i t te r ,  1 lb . p e r 40 sq . f t.,  
a n d  1 lb. p e r  100 m a le  b ird s .
(N H E -5 4 ) co u m ap h o s  0 .5 %  d u s t A p p ly  to  l i t te r  a n d  n e sts , 1 lb . per 
20 sq . f t . ;  1 lb . p e r 100 m a le  b ird s .
m a la th io n  4 %  d u s t A p p ly  to  l i t te r  a n d  n e sts , 1 lb . per 
50 sq . f t . ;  1 lb . p e r 100 m a le  b ird s .
c a rb a ry l 8 0 %  W .P . 4 oz. p e r 5 gal, 
w a te r
S p ra y  b ird s  a n d  ro o s tin g  a rea s  (1 
gal. p e r 100 b ird s ) . U se in  caged  
lay in g  o p e ra tio n s  or w h en  l i t te r  is 
sp a rse  o r w et.
c o u m ap h o s  2 5 %  W .P . 
m a la th io n  5 0 -5 7 %  E .C .
3 oz. p e r  5 gal. 
w a te r
5 oz. p e r 5 gal. 
w a te r
S p ra y  b ird s , n e s ts  a n d  ro o s tin g  
a re a s  (1 gal. p e r  100 b ird s ) . U se in  
cag ed  lay in g  o p e ra tio n s  or w hen  
l i t te r  is sp a rse  o r w et.
R es id u a l 
S p ra y s  for 
B a rn s  an d  
S h eds
H ouseflies
(N H E -1 6 )
fe n th io n  4 6 %  E .C . 
(beef b a rn s  on ly ) 
fe n th io n  2 5 %  W .P . 
(beef b a rn s  on ly )
3 gal. 
48 lb.
S ta r t  t r e a tm e n ts  in  J u n e  a n d  m a in ­
ta in  good  s a n ita t io n . A p p ly  2 gal. 
p e r  1000 sq. f t.  o r to  ru n o ff to  ceil­
ings, w alls, a n d  s u p p o r t  p o s ts , an d  
o u ts id e  a ro u n d  d o o rs  a n d  w indow s. 
E v e ry  4 -6  w eeks d u r in g  fly season.
d ia z in o n  4 8 %  E .C . 
d ia z in o n  5 0 %  W .P .
2 gal. 
16 lb.
T re a t  ev e ry  2 -4  w eeks d u r in g  fly 
season . O th e rw ise  a p p ly  as fo r 
fen th io n .
d im e th o a te  2 5 %  E .C . 4 gal. T re a t  ev e ry  4 -6  w eeks d u r in g  fly 
season . O th e rw ise  a p p ly  a s  for 
fen th io n .
ron n e l 12%  E .C . 
ro n n e l 2 4 %  E .C . 
ro n n e l 2 5 %  W .P .
8 gal. 
4 gal. 
32 lb.
T re a t  ev e ry  1 -3  w eeks d u r in g  fly 
season . O th e rw ise  a p p ly  as  for 
fen th io n .
B a its  as 
S u p p lem e n ts  
fo r B a rn  
a n d  S hed
d ia z in o n  E .C . 
tr ich lo rfo n  E .C .
D ilu te  to  0 .1 %  
m ix tu re  in 2 p a r ts  
co rn  s iru p  a n d  1 
p a r t  w a te r
A p p ly  to  fa v o rite  f ly -ro o sting  a rea s  
fro m  ta n k  sp ra y e r  as  n eed ed  to  
su p p le m e n t re s id u a l sp ra y  t r e a t ­
m e n t.
S p ra y s d ich lo rv o s  E .C . 
n a led  E .C .
D ilu te  to  0.1 % — 
0 .5 %  in  2 p a r ts  
co rn  s iru p  a n d  1 
p a r t  w a te r
A p p ly  as  fo r d ia z in o n  a n d  t r i ­
ch lo rfo n .
ro n n e l E .C . D ilu te  to  2 %  in  
2 p a r ts  co rn  s iru p  
a n d  1 p a r t  w a te r
A p p ly  a s  fo r d ia z in o n  a n d  t r i ­
ch lo rfo n .
D im e tila n  4 %  b a n d s H a n g  1 b a n d  p e r  75 sq . f t. of a re a  
fro m  th e  ceiling  or s u p p o r t  p osts . 
A  s u p p le m e n t to  re s id u a l sp ray s .
Note: E.C. =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder.
LIMITATIONS FOR RECOMMENDED INSECTICIDES APPLIED TO LIVESTOCK OR IN LIVESTOCK BARNS
(Blank spaces in the table denote that the material is not recommended for that specific use in Illinois)
D airy Beef Swine Sheep Chickens
A nim als B arns A nim als B arns A nim als B arns A nim als B arns B irds B arns
carbaryl (Sevin)............................
Ciodrin............................................ B . . . B . . .
E,I E,I
coumaphos (Coral)....................... D . . . I, J I, J
D D T............................................... G . . .
diazinon.......................................... . . .  H, C . . .  H, C . . .  H, C . . .  H, C . . .  H, C
dichlorvos (DDVP) (Vapona). . . B C . . .  C . . .  C . . .  C . . .  C
dimethoate (Cygon)..................... . . .  H . . .  H . . .  H . . .  H . . .  H
Dimetilan. ...................................... . . .  C . . .  C . . .  C . . .  C . . .  C
fenthion (Baytex)......................... . . .  H
lindane............................................ G, K . . . G, K . . . L . . .
malathion....................................... B . . . B . . . I I
naled (Dibrom)............................. . . .  C . . .  C . . .  C . . .  C . . .  C
pyrethrin........................................ B . . . B . . .
rotenone.......................................... B . . . B . . .
ronnel (Korlan)............................. . . .  H, C . . .  H, C . . .  H, C . . .  H, C . . .  I
Ruelene........................................... A . . .
toxaphene....................................... F, K . . . F ...
trichlorfon (Dipterex).................. . . .  C . . .  C . . .  C . . .  C . . .  C
A. Do not apply within 28 days of slaughter. Do not apply more than once. Do not treat after November 1. Do not treat sick
animals. Give animals free access to water and feed before and after treatment.
B. No restrictions when used as recommended.
C. As a bait. Do not apply within reach of animals or in milkrooms.
D. Do not trea t animals less than 4 months old, sick or convalescent animals, or stressed animals. Do not treat fo r 10 days before or
a fte r shipping. Do not apply in conjunction with internal medications or with pyrethrins, allethrin, synergist, or other phosphates. 
Do not apply in poorly ventilated areas.
E. Do not apply within 7 days of slaughter and do not treat nesting material.
F. Do not apply within 28 days of slaughter.
G. Do not apply within 30 days of slaughter.
H. W hen used as a spray, remove animals before treatm ent and cover feed and watering troughs. Do not use in milkrooms.
I. Gather eggs before treatm ent and do not contaminate feed and water.
J. Do not apply within 10 days of vaccination or other stress influences. Do not apply more often than once a week.
K. Do not treat cattle less than 4 months old or pigs before weaning.
L. As a spray do not apply within 30 days of slaughter, nor within 60 days as a dip.
FOR YOUR PROTECTION
Always handle insecticides with respect. Here 
are a few easy rules that if followed will prevent 
most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and bury or burn empty insecticide 
containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1965 Condensed 
Insecticide 
Recommendations
Insect Control for 
FIELD CROPS
Insects and related pests play a major role in field 
crop production in Illinois. Although normal agro­
nomic practices developed during the past century 
have reduced the importance of many insect pests, 
chinch bugs, grasshoppers, armyworms, aphids, 
white grubs, wireworms, cutworms, and many other 
native insects have continued to be threats to grain 
and forage production. These native pests have 
been joined by such aliens as the European corn 
borer, Japanese beetle, alfalfa weevil, spotted alfalfa 
aphid, southwestern corn borer, sweet clover weevil, 
and others. Without the use of the modern insecti­
cides, these pests would seriously hamper economi­
cal production by Illinois farmers and harvests 
would be much less bountiful. Weather variations 
from year to year greatly affect insect populations, 
but annually Illinois farmers reap more than 20 
millions dollars profit from the use of insecticides to 
control field crop pests.
Financial gain from use of insecticides has not 
been the only compensation. Use of modern insecti­
cides reduces stalk breakage and lodging from insect 
damage. This possibly has reduced the incidence of 
clogged pickers and accidents. Proper use of insec­
ticides has also greatly reduced the need for replant­
ing. Thus proper use of insecticides is an integral 
part of our farming business.
However, those using insecticides should apply 
all the scientific knowledge available to insure that 
there will be no illegal residue on the marketed 
crop. Such knowledge is condensed on the label. 
Read it carefully and follow the instructions. But 
the label should be recent and not from a container 
several years old. Do not exceed maximum rates 
recommended; observe carefully the interval be­
tween application and harvest; and apply only to 
crops for which use has been approved. Make a
record of the product used, the trade name, the per­
centage content of the insecticide, dilution, rate of 
application per acre, and the date or dates of appli­
cation.
Some of the insecticides recommended in this 
publication can be poisonous to the applicator. The 
farmer is expected to protect himself, his workers, 
and his family from undue or needless exposure.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capital­
ized. Trade names are capitalized. In the table of 
limitations the common names are listed first. 
Should the trade name be more commonly used, 
it is in parentheses following the common name. 
Throughout the tables of recommendations, how­
ever, the common name is used if there is one. In 
case of question, refer to the table of limitations.
Recommendations sometimes change during the 
growing season. These recommendations are printed 
only once each year and are therefore subject to 
change without notification.
These recommendations were prepared by ento­
mologists of the University of Illinois College of 
Agriculture and the Illinois Natural History Sur­
vey and replace mimeographs N H E 98 through 101.
Descriptions of specific insects, their life history, 
biology, and cultural control methods are available. 
These are designated in the tables with N HE num­
bers, and can be obtained from the county farm 
adviser or by writing to 280 Natural Resources 
Building, Urbana, Illinois.
Insecticide recommendations for vegetable crops 
(Circular 897), for livestock and livestock barns 
(Circular 898), and for the homeowner (Circular 
900) can also be obtained from the above offices or 
from the College of Agriculture, Urbana.
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CIRCULAR 899 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1965
SPECIAL RECOMMENDATION CHANGES FOR 1965
We are recommending a conservative insecticide policy 
for Illinois dairy farmers. Certain chlorinated hydro­
carbon insecticides are secreted in the butterfat when 
dairy cattle are exposed to minute amounts of them; 
fantastically small amounts of these insecticides can be 
chemically detected; the tolerance for insecticides in milk 
is zero. Therefore we recommend that the Illinois dairy 
farmer control insects with insecticides which, even 
though ingested in moderate amounts by dairy cows, are 
not secreted in the milk; we recommend that in 1965 he 
n o t u se  the chlorinated hydrocarbons, a ld rin , d ie ld r in , 
D D T , h ep ta ch lo r , lin dan e , or to x a p h e n e  except for corn 
seed treatment. If these insecticides are applied as foliage 
sprays or dusts immediately adjacent to dairy pasture or 
forage crops, those using them must exercise great care to 
avoid drift.Furthermore we urge each dairy farmer purchasing 
ensilage corn, other forage, or feed to determine whether 
an objectionable residue is present. Contaminated feed 
should not be fed to dairy cattle. In addition, dairymen 
should not apply chlorinated hydrocarbons in dairy build­
ings or barns or on cattle.
This step is not needed to protect public health nor 
to satisfy legal requirements, both of which are currently 
being met by Illinois dairymen. However, during the 
past two years occasional accidents, excessive drift, or 
misuse of these insecticides in other states has led to vol­
untary dumping of milk which was followed by unwar­ranted and unfavorable publicity for the entire dairy 
industry. These accidents and much of this unfavorable 
publicity can be avoided by adopting a policy that will
enable Illinois dairymen to continue to produce a whole­
some, nutritious, and legal product.
Dairy farmers should realize the impact these recom­
mendations will have on their insect control practices. 
The insecticides recommended to replace the chlorinated 
hydrocarbons often may be more expensive, more dif­
ficult to apply, and more dangerous to the applicator, and 
may provide less effective insect control. Even though 
these chlorinated hydrocarbons have label clearance for 
certain uses on dairy farms, we are currently recommend­
ing their discontinuance by dairy farmers to prevent any 
accidental contamination of milk.
R e s is ta n t  n o r th ern  co rn  r o o tw o r m s  have been present 
in Illinois for at least three years. However, we do not 
recommend that Illinois farmers change their soil insecti­
cide practice because of them. If you have grown corn 
for 8 or 10 years in succession in a field, if you have used 
soil insecticides almost every year, if the corn lodged in 
August, and if there were lots of green beetles in the 
fresh silks, you may have resistant northern corn root- 
worm. In this case, plant some other crop in the field for 
two years. If this is not feasible and corn is to be planted, 
then use one of the recommended phosphates. For these 
fields we recommend that an application of D/2 pounds 
per acre of aldrin or heptachlor be broadcast and disked 
in before planting to control the entire complex of soil 
insects. However, only a very small percentage of Illinois 
farmers will find it necessary to make these two applica­
tions. Most will find that only aldrin or heptachlor is 
necessary to control soil insects. This statement does not 
apply to the dairyman, as indicated above.
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DOSAGE RATES FOR SOME COMMON INSECTICIDE FORMULATIONS
Use following fraction of gallon or lb. of granules or pow der per acre to  get indicated
pounds of ac tive ingred ient:
(pounds of active ingredient)
Insecticide F orm ulation  Ys Y  14 M 1 1 /4  2
20%  ald rin granules ... ... ... 2.5 lb. ... 5 lb. 7.5 lb. 10 lb.
5%  carbary  1 f } 20 30 40
5%  D D T } f ... ... ... 10 15 lb. 20 30 40
14%  diazinon ft ... ... ... ... ... 7 10.5 14
10%  dith iodem eton . . .  . . .  . . .  5 . . . 10 t . •
20%  heptach lor t t ... ... ... 2.5 ... 5 7.5 10
10%  para th ion f f . . .  . . .  . . .  5 . . . 10 . . , • . .
10%  phora te t t ... . . .  . . .  5 . . . 10 ... ...
80%  carbary l pow der ... ... ... 1M lb. 1 %  lb. m  ib.
50%  diazinon »» 2 3 4
25%  G uth ion ... ... ... 2 lb ................. 4
25%  aldrin concen tra te ... ... ... M gal. . .. H  gal. gal. 1 gal.
46%  carbophenothion tt H25%  D D T ff ... ... ... M ... H % 126%  dem eton f f ... Yu gal. H  gal. H
18.6%  dieldrin f t Y* gal. ... ... y8 ...
25%  heptach lor ff ... ... ... X  . . . y 2 y 150-57%  m alath ion f f H25%  m ethoxychlor ft ................................................... H ... H y 125%  naled tt ... ... ... ... H y
25%  para th ion  
60%  toxaphene
tt
tt
............................ ys Y  ...
H
KEEP A RECORD OF WHAT YOU DO
C rop an d  stage  
o f  g ro w th In sectic ide T ra d e  nam e
A ctive
in g red ien t
T o ta l
am ount
used
D a te
o f
app lica tion
D a te
o f
h a rv e s t O th e r in fo rm a tio n
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LIMITATIONS IN DAYS BETWEEN APPLICATION OF THE INSECTICIDE AND HARVEST OF THE CROP 
AND OTHER RESTRICTIONS ON THE USE OF INSECTICIDES FOR FIELD CROP INSECT CONTROL
(Blanks in the table denote that the material is not recommended for that specific use in Illinois)
Field corn Forage crops
Seed and soil G rain  Ensilage S tover Alfalfa C lover P astu re Seed
aldrin
carbary l (Sevin)
A
0 0 0 0 0 0 0
D D T
dem eton (Systox)1
A D D
21,E 21,E 21,E 21,E
diazinon A 0 10 10 10 10 2 10
dieldrin A 60 D D
dith iodem eton (D i-Syston)1 100
G uth ion1
heptach lor A
21, E 21,E 21,E
m alath ion 5 5 5 0 0 0 0
m ethoxychlor 7 7 7 7
naled (D ibrom ) 
pa ra th ion1 A 12 12 12
4 4 4 4
pho ra te  (T h im et)1 A B B B
toxaphene A C C D
B arley O ats R ye W heat Soybeans
G rain S traw G rain S traw G rain  S traw G rain  S traw Forage G rain
carbary l (Sevin) F F F F F  F F F 0 0
carbophenothion (T rith io n )1 
dem eton (Systox)1 45, G 21,G 45,G 21, G 45,G  21, G
D 7
dieldrin 7 D 7 D 7 D 7 D D 35,E
dith iodem eton (D i-Syston)1 . . .  H
para th io n1 15 15 15 15 15 15
pho ra te  (T h im et)1 . . .  H
toxaphene 14, E D 7,E D 7,E  D 7,E  D D A
1. Except as granules, to be applied only by experienced operators 
wearing proper protective clothing.
A. No specific restriction when used as recommended.
B. Do not apply if soil application was used. Otherwise apply be­
fore tassel stage.
C. Do not feed treated forage to dairy animals. Do not feed
sprayed forage or granular-treated corn silage to  livestock 
fattening for slaughter nor granular-treated stover within 28 
days of slaughter.
D. Do not feed treated forage to dairy animals or livestock fatten­
ing for slaughter.
E. Once per cutting.
F. N ot after boot stage.
G. Apply no more than twice per season with at least 14 days be­
tween applications.
H. Do not graze treated wheat.
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FIELD CORN
Insects
T im e of 
a tta c k
Lb. active
Insecticide ingred ien t per acre P lacem ent T im ing  of application
Seed corn m aggot A t germ ination dieldrin Follow m anu- On seed P ro tec ts  seed only. Use w ith  res is tan t
Seed corn beetle heptach lor fac tu re r’s directions rootw orm  soil trea tm en t.
(N H E-27)
Southern  and June-A ugust a ld rin1 1 in row In  soil T o  contro l soil insect complex. If  broad-
northern  corn \ XA  broadcast cast, work in to  soil im m ediately.
rootw orm  (N H E-26) heptach lor1 sam e as aldrin In  soil
R esistan t corn June-A ugust diazinon granules 1 Soil surface A pply as 7-inch band  on soil im m ediately
rootw orm 2 dith iodem eton granules 1 ahead of press wheel.
pa ra th ion  granules 1
pho ra te  granules 1
W ireworm M ay-Ju ly ald rin1 1 in row In  soil If broadcast, w ork in to  soil im m ediately.
(N H E-43) 1A  b roadcast or 1A  lb. kills only sm all ones.
3 on p e a t soils or if
m any  large worm s are p resen t
W hite  grub M ay-O ctober heptach lor1 Sam e as aldrin In  soil
(N H E-23)
G rape colaspis M ay-Ju ly As for rootw orm ; broadcast preferred.
(N H E-25)
Sod webworm M ay-June carbaryl 1 A t base of A t tim e of initia l a ttack .
(N H E -42) D D T 1 plan t
C utw orm M ay-June B roadcast p rep lan t soil trea tm en t of ald rin1 or hep tach lor1 preferred as preventive.
(N H E-38) carbary l 2 A t base W hen dam age is first seen; use 50-100
dieldrin1 H of p lan t gal. of finished sp ray  per acre.
toxaphene1 3
G rasshopper June- carbaryl H On en tire As needed. F or ensilage corn use diazi-
(N H E-74) Septem ber diazinon XA p lan t non, m alath ion , or carbaryl.
dieldrin1 Yu
m alath ion 1
toxaphene1 1H
F lea beetle M ay-June carbaryl H Over row W hen dam age becomes ap p aren t on sm all
(N H E-36) toxaphene1 m corn.
Arm yw orm M ay-June carbaryl 1 H O ver row A t first m igration  or w hen dam age first
(N H E-21) toxaphene1 i y 2 becomes ap paren t.
Fall arm yw orm Ju n e; A ugust- carbaryl granules 1H In  whorls G ranules preferred  for whorl. W hen silk-
(N H E-34) Septem ber toxaphene1 granules 1 XA ing (see earw orm ).
C hinch bug June-A ugust carbary l i A t base A t beginning of m igration . Also apply
(N H E-35) dieldrin1 A of p lan t s trip  in ad jacen t grain.
T h rip s  (N H E-39) June carbary l 1 As foliage W hen severe w ilting and  discoloration
spray are  noticed.
C orn leaf aphid Ju ly - m alath ion 1 As foliage Pretassel when aphids are  th ick  on occa-
(N H E-29) Septem ber pa ra th ion3 XA spray sional p lan ts.
ph o ra te  granules 1 In  whorl Pretassel
C orn borer, Ju ne-Ju ly carbary l granules 1A On upper A W hen tassel ra tio  is 30 to  50, and  75%
first generation D D T  granules1 % of p lan t and or m ore p lan ts  show recen t borer feeding
diazinon granules 1 in to  whorl in whorl.
C orn borer, M id-A ugust carbaryl As for first F rom  ear A t first ha tch  when there are 1 or m ore
second generation D D T 1 generation upw ard egg m asses per p lan t.
diazinon
C orn earw orm July-A ugust carbaryl spray In  ear zone, 2 to  4 applications a t  3- to  5-day in tervals,
(N H E-33) seed corn only s ta rtin g  a t  10%  silk. 25 gal. of finished
spray  per acre.
1 Not for use on dairy farms. I f  fo r foliage application adjacent to dairy pasture or hay crop, avoid drift.
2 Dairy farm ers should use these materials in 1965 fo r soil insect control although they are not as effective as aldrin or heptachlor.
3 To be applied only by experienced operators or those wearing protective clothing.
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SOYBEANS
Insect
T im e of 
a tta c k Insecticide
Lb. active 
ingred ient per acre P lacem ent T im ing of application
B ean leaf beetle 
(N H E-67)
M ay-June,
A ugust
carbaryl
toxaphene1
1
m
On foliage W hen leaf feeding becom es severe, b u t 
before p lan ts  killed and pods eaten.
C lover root 
curculio ad u lt 
(N H E-71)
M ay-June carbaryl
toxaphene1
i
1H
On m arginal 
rows
W hen clover is plowed up, beetles m i­
g ra te  to  ad jacen t beans.
G rasshopper
(N H E-74)
June-
S eptem ber
carbaryl
d ieldrin1
H
Yu
On foliage W hen m igration  from  ad jacen t crops be­
gins.
toxaphene1
F lea beetle M ay-June carbaryl
toxaphene1
l
1H
On foliage Seedlings usually  a ttack ed . T re a t when 
needed.
G reen clover 
w orm  (N H E-75)
A ugust carbary l
toxaphene1
1
134
On foliage W hen dam age appears and sm all worm s 
are num erous.
W ebw orm
(N H E-42)
June-A ugust carbary l
toxaphene1
1
m
On foliage W hen dam age appears and sm all worm s 
are num erous.
M ites June-A ugust carbophenothion2 On foliage As needed on field m argins and en tire  
field.
1 Not for use on dairy farms. I f  for foliage application to fields adjacent to dairy pasture or hay crop, avoid drift.
2 To be applied only by experienced operators or those wearing protective clothing.
STORED GRAIN (Corn, Wheat, and Oats)
Insect
T im e of 
a tta c k
Insecticide1 
an d  d ilu tion Dosage Placem ent Suggestions
Angoum ois grain 
m oth  (earcorn) 
(N H E-62)
A pril-O ctober 
(Southern  of 
Illinois)
m alath ion  57%  
E .C ., 3 oz. per 
gal. w ater
A pply to  runoff S pray  surface 
and  sides in 
April and  
A ugust
P la n t tig h t husk  varieties. Shelled corn 
is n o t affected by Angoum ois m oth .
M eal m oths and  
surface infestations 
only (N H E-63)
A pril-O ctober m alath ion  1.0%  
d u s t
m alath ion  57%  
E .C ., 3 oz. per 
gal. w a ter
30 lb. per 1000 sq. 
ft. ' 
2 gal. per 1000 sq. 
ft.
S pray  or d u s t 
on surface
Clean and spray  b in  before storage. Do 
n o t h a rv est grain u n til m oisture is safe 
for storage.
G e n e r a l
In te rn a l and  ex­
terna l feeders 
(N H E -64, 65) 
Rice and g ranary  
weevils
A pril-O ctober m alath ion  1.0%  
d u s t
m alath ion  57%  
E .C ., 1 p t. per 
3-5 gal. w ater
40-60 lb. per 
1000 bu.
3-5 gal. per 1000 
bu.
S pray  or d u s t 
uniform ly as 
grain is 
binned
C lean an d  sp ray  b in  before storage. Do 
n o t h a rv est grain  un til m oisture is safe 
for storage.
F la t  grain  beetle 
Saw -toothed 
grain  beetle 
R u sty  grain  beetle 
Foreign grain  beetle 
C adelle beetle 
F lour beetle
liquid fum igant 3-5 gal. per 1000 
bu.
On surface; 
rep ea t if nec­
essary
C lean and  sp ray  bin before storage. Do 
n o t h a rv est grain u n til m oisture is safe 
for storage. Use surface tre a tm en t of 
m a lath ion  as recom m ended for meal 
m oths.
1 Use only “premium grade” malathion on grain. Malathion vaporizes and is lost rapidly when grain is heat-dried. 
N o te : E.C. =  emulsion concentrate.
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SMALL GRAINS
T im e of Lb. ac tive
Insect a tta c k Insecticide ingred ient per acre Placem ent T im ing  of application
G rasshopper June-A ugust carbaryl % On en tire C ontrol early  while grasshoppers are
(N H E-74) dieldrin1 Yu p lan t sm all and before they  sca tte r  over a  wide
toxaphene1 1X area.
C hinch bug Ju ne-Ju ly carbaryl 1 A t ground T re a t s trip  in grain to  p ro tec t corn from
(N H E-35) dieldrin1 3^ and  base of s ta lk
m igrating  bugs.
A rm yw orm M ay-June carbaryl l On foliage W hen worm s are still sm all and before
(N H E-21) toxaphene1 \x dam age is done.
G reenbug M ay-June dem eton2 H On foliage W hen needed.
para th ion2 X
H essian fly Sept.-O ctober; d ith iodem eton X In  drill row 5 lb. of 10%  granules a t  seeding w ith  a
A pril-M ay phora te x grass-seeder a tta ch m en t. F or susceptib le varie ties seeded early  in fall.
1 N ot for use on dairy farms. I f  fo r foliage application to fields adjacent to dairy pasture or hay crop, avoid drift. 
3 To be applied only by experienced operators or those wearing protective clothing.
CLOVER AND ALFALFA
T im e of Lb. ac tive
Insect a tta c k Insecticide ingred ient per acre Placem ent T im ing of application
A lfalfa weevil A pril-June diazinon 1 On foliage W hen 50%  of tips are being skele ton ized ;
G uth ion2 X second grow th m ay need protection .
m alath ion 1
m ethoxychlor iy2
C lover leaf M arch-A pril m alath ion i On foliage W hen larvae are  num erous and  dam age
weevil (N H E-12) is noticeable, usually  early  to m id-A pril.
S p ittlebug L ate  April, m ethoxychlor i On foliage W hen bugs begin to  ha tch  and tin y  sp it-
(N H E-13) early  M ay tie  m asses are  found in crow ns of p lan ts.
A phid A pril-M ay dem eton2 x On foliage W hen aphids are  becom ing ab u n d an t.
(N H E -14  and  19) diazinon y2
m alath ion i
L eafhopper E arly  Ju ly carbaryl i On foliage W hen second-grow th alfalfa is 1 to  6 in-
(N H E-22) m ethoxychlor i ches high, or as needed.
G arden webworm July-A ugust carbary l i On foliage W hen first dam age appears. Use toxa-
(N H E-42) toxaphene1 1X phene only on new fall seedlings, no t for h ay  or grazing.
C utw orm
(N H E-77)
A pril-June carbaryl i x On foliage C ut, rem ove hay, and  sp ray  im m ediately.
A rm yw orm M ay-June, carbaryl 1X On foliage O nly w hen grasses are  ab u n dan t.
(N H E-21) Septem ber m alath ion 1
Seed crop insects 
(N H E -68 and 73)
Ju ly-A ugust toxaphene1 i x On foliage N o la te r th a n  10%  bloom.
G rasshopper June- carbaryl y On foliage W hen grasshoppers are sm all and  before
(N H E -74) Septem ber diazinon y2 dam age is severe.
m alath ion i
naled %
Sw eet clover A pril-M ay toxaphene1 IX On foliage W hen 50%  of foliage has been eaten . New
weevil (N H E-15) seedlings only. O bserve sm all-grain re­
stric tions.
1 N ot for use on dairy farms. If  fo r foliage application to fields adjacent to dairy pasture or hay crop, avoid drift.
2 T o be applied only by experienced operators o r those wearing protective clothing.
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FOR YOUR PROTECTION: Always handle insecticides with respect. The persons 
most likely to suffer ill effects from insecticides are the applicator and his family. Ac­
cidents and careless, needless overexposure can be avoided. Here are a few rules that 
if followed will prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide concentrates.
2. Do not smoke while handling or using insecticides.
3. Keep your face turned to one side when opening insecticide containers.
4. Leave unused insecticides in their original containers with the labels on them.
5. Store insecticides out of reach of children, irresponsible persons, or animals; store prefer­
ably in a locked cabinet.
6. Wash out and bury or burn empty insecticide containers.
7. Do not put the water-supply hose directly into the spray tank.
8. Do not blow out clogged nozzles or spray lines with your mouth.
9. Wash with soap and water exposed parts of body and clothes contaminated with insecti­
cide.
10. Do not leave puddles of spray on impervious surfaces.
11. Do not apply to fish-bearing or other water supplies.
12. Do not apply insecticides, except in an emergency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or cisterns.
14. Do not spray when weather conditions favor drift.
15. Observe all precautions listed on the label.
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. LOUIS B. HOWARD, Director. Act approved by Congress May 8 and June 30, 1914.
22M— 1-65— 85031
1965 Condensed 
Insecticide 
Recommendations
Insect Control
BY THE HOM EOWNER
Much has been said about the effects of pesticides, par­
ticularly insecticides, on the health and well-being of 
the American people. The homeowner, however, is also 
aware that he is constantly faced with a horde of in­
sects, intent upon destroying his property or making 
his life uncomfortable. Occasionally he can avoid or 
reduce the destruction wrought by some pests without 
using an insecticide, but to control most of them, he 
must rely on an insecticide. This will provide the satis­
factory control that he demands.
By careful use of insecticides, the homeowner can 
enjoy reasonable freedom from insects without endan­
gering either himself, his family, or his pets. He must 
recognize, however, that insecticides are designed to 
destroy one group of animals — insects — and can be 
harmful to other animals, including man himself, if 
used with disregard of normal safety precautions. It is 
up to each insecticide user to handle, apply, and store 
insecticides safely to reap their benefits without suffer­
ing from their dangers.
Read the labels and follow instructions carefully. 
A few million dollars were spent on research to dis­
cover the information they contain.
The recommendations in this publication suggest 
certain insecticides to control insect pests of food, fab­
ric, structures, man and animals, lawns, shrubs, trees, 
flowers, and vegetables. Others might control the in­
sect, but we have tried to suggest only the safest mate­
rials and have tried to simplify the list of insecticides 
that the homeowner needs. However, with the wide 
variety of problems and situations, several insecticides 
are required to meet the needs of the homeowner.
Many people prefer to employ the services of a profes­
sional exterminator or custom applicator rather than 
become involved with selection and application of an 
insecticide.
The names used in these tables are the common 
coined chemical names, not the trade names, and as 
such may not be familiar to you. The common name 
for D D V P  is d ic h lo rv o s  and for S e v in  it is ca rb ary l. 
If there is no coined chemical name, the trade name is 
used but is capitalized.
In using these tables always read the footnotes be­
fore using the insecticides. They list precautions and 
other pertinent information.
Leaflets describing specific insects, their life history, 
habits, damage, and cultural control methods are avail­
able from the county farm adviser or by writing to 
280 Natural Resources Building, Urbana, Illinois. 
These are indicated in the tables by NHE or Circular 
numbers.
Recommendations for control of insects on vege­
tables (Circular 897), on livestock and livestock barns 
(Circular 898), and on field crops (Circular 899) are 
also available from the above sources or from the 
College of Agriculture at Urbana.
Recommendations sometimes change during the 
growing season. The recommendations given here are 
printed only once each year and so are subject to 
change without notice.
These recommendations were prepared by entomol­
ogists of the University of Illinois College of Agricul­
ture and the Illinois Natural History Survey and re­
place mimeographs NHE 88-95, 105, and 110.
CIRCULAR 900 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1965
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. LOUIS B. HOWARD, Director. Acts approved by Congress May 8 and June 30, 1914.
TREE INSECTS
Insects Insecticide1 Dosage Suggestions2
A phids (N H E -7) diazinon 25%  E.C . 
m alath ion  50-57%  E.C.
1 q t. per 100 gal. w ater S pray foliage thoroughly  w ith  force. R epea t as 
needed.
Bagworm s (N H E -6) carbary l 80%  W .P. 
diazinon 25%  E.C.
2 tbl. per gal. w ater 
2 tsp. per gal. w ater
S pray foliage thoroughly . A pply  Ju n e  15. L a te r 
sprays are less effective.
lead arsena te  W .P . 1 tbl. per gal. w ater
m alath ion  50-57%  E.C . 2 tsp. per gal. w ater
Borers (N H E -8) D D T  25%  E .C . 3 tbl. per gal. w ater S pray  tru n k  a t  m on th ly  in te rva ls  in  sum m er, 
beginning ab o u t M ay  1. Do n o t sp ray  foliage. 
W rap  tru n k s  of newly se t trees w ith  heavy paper 
for first tw o years o r un til trees are  growing 
vigorously.
C ata lp a  sphinx carbary l 80%  W .P . 
lead arsena te  W .P .
1J4 lb. per 100 gal. w ater 
4 lb. per 100 gal. w ater
S pray  foliage when feeding or worm s are first 
noticed.
E aste rn  te n t caterpillars Sam e as for ca ta lpa  sphinx S pray  w hen w ebbing is first noticed. S p o t-trea t 
nests.
E lm  leaf beetle (N H E-82) Sam e as for ca ta lpa  sphinx S pray  as soon as dam age is noticed.
E uropean  pine shoot m oths 
and  N an tu ck e t pine m oth  
(N H E-83)
D D T  25%  E.C . 1 gal. per 100 gal. w ater S pray  foliage thoroughly  in m id-A pril and  la te  
June.
F all web worm s carbaryl 80%  W .P . lb. per 100 gal.
w ater
S pray  when first webs ap pear; sp o t-trea t nests. 
Clip off and destroy  infested branches or burn  
o q t webs.
Galls (N H E -80, 81) 
E lm  cockscomb lindane 20%  E.C. 1 p t. per 100 gal. w ater S pray  foliage thoroughly  when buds unfold.
H ickory
H ackberry  blister diazinon 25%  E .C . 
m alath ion  25%  E.C .
1 q t. per 100 gal. w ater S pray foliage thoroughly  in la te  M ay. K ills 
psyllids in galls.
Cooley spruce 
E astern  spruce
E ither spray  above A pply in la te  S ep tem ber or O ctober or early  
spring ju s t before buds swell.
G reen-striped m apleworm s Sam e as for ca ta lpa  sphinx S pray as soon as dam age is noticed.
Leaf m iners 
Boxwood
diazinon 25%  E.C . 
m alath ion  50-57%  E .C .
1 q t. per 100 gal. w ater S pray foliage thoroughly  w hen mines first a p ­
pear. R ep ea t tre a tm en t in  10 to  12 days.
H aw thorn
Oak
M im osa webworm s 
(N H E-109)
lead arsena te  W .P . 
m alath ion  50-57%  E.C .
4 lb. per 100 gal. w ater 
1 q t. per 100 gal. w ater
S pray  foliage thoroughly  when first nests appear 
(June, Ju ly ). A rep ea t tre a tm en t m ay be needed 
in la te  sum m er.
M ites (N H E-58) A ram ite  15%  W .P. 
chlorobenzilate 25%  
W .P.
2 lb. per 100 gal. w ater 
2 lb. per 100 gal. w ater
P ay  p a rticu la r a tte n tio n  to underside of leaves 
w hen spraying. One trea tm en t is effective for 
several weeks.
K elthane 18.5%  E.C . 1 q t. per 100 gal. w ater P ay  p a rticu la r a tte n tio n  to underside of leaves
m alath ion  50-57%  E.C . 1 q t. per 100 gal. w ater when spraying. A pply 2 or 3 tim es a t  weekly intervals.
O ak kerm es m alath ion 50-57%  E.C . 1 q t. per 100 gal. w ater S pray foliage thoroughly  ab o u t Ju ly  1 to  kill 
th e  crawlers.
Periodical cicadas 
(N H E-113)
Sam e as for fall webworm s S pray ail branches thoroughly  when ad u lts  a p ­
pear. R epea t in 7 to  10 days.
Sawflies Sam e as for fall webworm s S pray as soon as worm s or dam age is evident.
1 Do not use oil-base sprays on plants. Do not use m alathion on canaert redcedar. Repeated use of D D T  and carbaryl foliage sprays 
may cause mite or aphid infestations to increase and become damaging. Do not use insecticides during full bloom.
2 Treatm ent dates are for central Illinois. In  southern Illinois apply 2 weeks earlier and in northern  Illinois 2 weeks later.
N ote: E.C. =  emulsion concentrate; W .P . =  wettable powder.
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TREE INSECTS (continued)
Insects Insecticide1 Dosage Suggestions2
Scales (N H E-114) 
C o tto n y  m aple 
E uropean elm 
Oystershell 
P ine needle
m alath ion  50-57%  E .C . 1 q t. per 100 gal. w ater S pray  foliage thoroughly  in la te  M ay for pine 
needle scale; in Ju n e  for scurfy, oystershell, and 
E uropean  elm scales; in early  Ju ly  for co ttony  
m aple scale; and  betw een Ju ly  10 and  15 for 
spruce bud scale.
Scurfy 
Spruce bud
P u tn am d orm an t oil D ilu te  w ith  w ater as A pply when p lan ts  are still d o rm an t in la te
San Jose 
T u lip tree
directed on label w in ter. Do not use on evergreens. F or tu lip tree 
scale, a  m alath ion  sp ray  in la te  S ep tem ber is 
also effective.
Spring cankerw orm s Sam e as for ca ta lpa  sphinx W hen leaf buds open in spring, while worm s are 
still small.
Spruce bud worm s Sam e as for fall webworm S pray  w hen caterpillars are noticed.
Sycam ore lace bugs carbary l 80%  W .P . 
m alath ion  50-57%  E .C .
1M lb. per 100 gal. w ater 
1 q t. per 100 gal. w ater
S pray  when nym phs appear, usually  in la te  M ay.
Yellow-necked caterp illars Sam e as for ca ta lpa  sphinx S pray  foliage when worm s are small.
Z im m erm an pine m oths D D T  25%  E .C . 2 gal. per 100 gal. w ater S pray  foliage thoroughly  in  early  A ugust.
1 Do not use oil-base sprays on plants. Do not use malathion on canaert redcedar. Repeated use of D D T  and carbaryl foliage sprays 
may cause mite or aphid infestations to increase and become damaging. Do not use insecticides during full bloom.
2 Treatm ent dates are for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
N ote: E.C. =  emulsion concentrate; W .P . =  wettable powder.
SHRUB INSECTS
Insects Insecticide1 Dosage Suggestions2
A phids (N H E-7) diazinon 25%  E .C . 
m alath ion  50-57%  E.C .
2 tsp. per gal. w ater S pray  foliage thoroughly  w ith  force. R epea t as 
needed.
Bagw orm s (N H E -6) carbary l 80%  W .P . 
diazinon 25%  E.C . 
lead arsena te  W .P . 
m alath ion  50-57%  E.C .
2 tbl. per gal. w ater 
2 tsp. per gal. w ater
1 tbl. per gal. w ater
2 tsp. per gal. w ater
S pray  foliage thoroughly . A pply Ju n e  15. L a te r 
sprays are less effective.
Borers (N H E -8) D D T  25%  E .C . 3 tbl. per gal. w ater S pray base of stem s a t  m on th ly  in te rva ls  in sum ­
m er beginning ab o u t M ay  1. D o n o t spray  
foliage.
M ealybugs m alath ion  50-57%  E.C . 2 tsp. per gal. w a ter S pray  foliage thoroughly  and  w ith force. R epea t 
in tw o weeks.
Scales (N H E-114) m alath ion  50-57%  E.C . 2 tsp. per gal. w ater S pray  foliage thoroughly  in Ju n e  for oystershell, 
Euonym ous, and  F le tch er’s scale and in early  
Ju ly  for Ju n ipe r and dogwood scales.
Spider m ites (N H E-58) A ram ite  15%  W .P. 
chlorobenzilate 25%  
W .P .
1 tsp. per gal. w ater 
1 tsp. per gal. w ater
P ay  pa rticu la r a tte n tio n  to  underside of leaves 
when spraying. One trea tm en t is effective for 
several weeks.
K e lthane 18.5%  E.C . 
m alath ion  50-57%  E.C .
2 tsp. per gal. w ater 
2 tsp. per gal. w ater
P ay  p a rticu la r a tte n tio n  to  underside of leaves 
when spraying. A pply  2 or 3 tim es a t  weekly 
intervals.
T hrips Sam e as for aphids M ainly  on privet. S pray  foliage thoroughly. Do 
no t use D D T  on privet.
1 Do not use oil-base sprays on plants. Do not use malathion on canaert redcedar. Do not use diazinon on ferns or hibiscus plants. Do 
not use D D T on privet. Repeated use of D D T and carbaryl foliage sprays may cause mite or aphid infestations to increase and become 
damaging. Do not use insecticides during full bloom.
2 Treatm ent dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
N ote: E.C. =  emulsion concentrate; W .P. =  wettable powder.
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VEGETABLE INSECTS
Insects Crop Insecticide Suggestions
A phids (N H E-47) 
L eafhoppers (N H E-22) 
M ites (N H E-58)
Picnic beetles (N H E-40) 
T hrips
M ost garden crops m alath ion A pply on foliage to  contro l th e  insects. A phids and leafhoppers 
tran sm it p lan t diseases; early  control is im po rtan t. M ites web 
underside of leaves; ap p ly  insecticide to  underside of leaves 
early  before extensive w ebbing occurs. F o r picnic beetles, 
pick and destroy  overripe or dam aged vegetables.
B lister beetles (N H E-72) 
C utw orm s (N H E-77) 
F lea beetles (N H E-36) 
G rasshoppers (N H E-74) 
L eafhoppers (N H E-22)
M ost garden crops carbary l F o r cutw orm s, collars of paper, alum inum  foil, or m etal a t  
p lan ting  for sm all num bers of p lan ts  are recom m ended, or 
app ly  insecticide to  base of p lan ts  a t  first sign of cu tting . 
C ontrol grasshoppers in garden borders when hoppers are 
small.
W irew orm s (N H E-43) 
and o the r soil insects 
(N H E-23,27)
M ost garden crops diazinon W hen tearing  up sod for a  garden, ap p ly  to  soil and  rake in 
before planting .
All cabbage worm s 
(N H E-45)
C abbage and  
related  crops, 
salad crops, and 
leafy vegetables
carbaryl or 
m alath ion
Presence of w hite butterflies signals s ta r t  of infestation . C on­
tro l worm s when small. I t  is a lm ost im possible to  raise cole 
crops in Illinois w ith o u t contro lling these pests.
H ornw orm s T om atoes carbaryl H andpicking usually  provides sa tisfac to ry  control.
E arw orm s (N H E-33) T om atoes and 
sweet corn
carbary l A pply to  la te -m atu ring  tom atoes 3 to  4 tim es a t  5- to  10-day 
in te rva ls from  sm all-fru it stage. A pply a t  fresh-silk stage to  
early  and  la te  corn every  2 days 4 to  5 tim es.
C olorado po ta to  beetles E ggplant, potatoes, 
tom atoes
carbary l A pply as needed. Insects usually  p resen t only in la te  M ay and 
June.
P o ta to  leafhoppers 
(N H E-22)
Potatoes, beans carbary l or 
m alath ion
A pply 3 to  4 tim es a t  weekly in te rva ls s ta r tin g  in la te  M ay  or 
early  June. L a te  po ta toes and  beans require additional t re a t­
m ents. M ost serious pest of po ta toes and  beans in Illinois.
B ean leaf beetles 
(N H E-67)
Beans carbary l Leaves are  riddled in early  p lantings. A pply  once or twice as 
needed.
M exican bean beetle Beans carbary l E xcept for sou thern  Illinois, only a  pest of la te  beans. A pply 
insecticide to  underside of leaves.
C ucum ber beetles 
(N H E-46)
Vine crops carbaryl or 
m alath ion
A pply as soon as beetles ap p ear in spring. W hen blossom ing 
begins, app ly  insecticide la te  in th e  d ay  so as no t to  in terfere 
w ith  pollination by  bees.
Squash vine borers Squash carbaryl M ake w eekly applications to  crowns and  runners w hen p lan ts  
begin to  vine. A pply la te  in day.
Squash bugs (N H E -51) Squash and  
pum pkins
carbary l A pply as soon as sm all nym phs are seen and as needed. Does 
no t kill large nym phs an d  m a tu re  bugs. A pply  la te  in day.
C orn borer Sw eet corn carbary l A pply 4 tim es every 3 days to whorl and  ear zone of early  
corn when feeding appears on whorl leaves.
Days to Wait Between Application and Harvest
C abbage and
B eans re la ted  crops Onions T om atoes E ggp lan t P ota toes
carbary l 0 3 0 0 0
m alath ion 1 7 3 1 3 0
Collards, kale, and  
o ther leafy crops L ettuce Sw eet corn Vine crops P um pkin Peas
carbaryl 14 14 0 0 0 0
m alath ion 7 14 5 1 3 3
Apply malathion as a 4%  dust or mix 1V3 teaspoons of 50-57% emulsion concentrate per gallon of water. Apply carbaryl as 5% dust 
or mix 2 tablespoons of 80% sprayable powder per 1 gallon of water. One gallon of spray should cover 100 feet of row. Apply 1 ounce of 
actual diazinon per 1000 square feet. T o  do this mix *4 pint (4 fluid ounces) of 25% diazinon emulsion in enough w ater to cover 1000 
square feet, usually 2 to 3 gallons of water. Rake into soil.
4
FLOWER INSECTS
Insect Insecticide1 Dosage Suggestions
A nts, w hite grubs, and  
soil-nesting wasps
(N H E -17, 79, 111)
chlordane 45%  E.C . 
dieldrin  18.6%  E.C .
8 oz. per gal. w ater 
6 oz. per gal. w ater
S pray  over 1000 square feet of soil and  w a ter in 
thoroughly . Do no t sp ray  on p lan t foliage. Do 
n o t p la n t vegetab le roo t crops on trea ted  soil for 
5 years.
Aphids, m ealybugs, 
lacebugs, scales, an d  w hite 
flies (N H E -7, 114)
m alath ion  50-57%  E.C . 2 tsp. per gal. w ater S pray foliage thoroughly . R ep ea t trea tm en ts  
m ay be needed.
B lister beetles (N H E-72) carbary l 80%  W .P . 2 tb l. per gal. w ater S pray  foliage. R epea t trea tm en ts  m ay be needed.
C utw orm s (N H E-77) diazinon 25%  E .C . 
diazinon 2%  granules
6 oz. per 2-3 gal. w ater S pray  1000 sq. ft. soil a t  base of p lan ts. Do no t 
spray  on p lan t foliage. F or granules apply  5 lb. 
per 1000 sq. ft. Sm all num bers of p lan ts  can be 
pro tected  w ith  collars of paper, alum inum  foil, 
o r m etal.
G rasshoppers (N H E -74) carbary l 80%  W .P . 
m alath ion  50-57%  E.C .
2 tb l. per gal. w a ter 
2 tsp. per gal. w ater
S pray  foliage and  also ad jacen t grassy or weedy 
areas.
Iris  borer D D T  25%  E.C . 1 oz. per gal. w ater S pray  as soon as new leaflets appear. R epea t 
4-6 tim es a t  weekly in tervals.
Leaf-feeding beetles carbary l 80%  W .P . 
D D T  25%  E.C .
2 tbl. per gal. w ater 
4 tsp . per gal. w ater
S pray  foliage. R epea t trea tm en ts  if needed.
Leaf-feeding caterpillars Sam e as for leaf-feeding beetles
P lan t bugs and leafhoppers Sam e as for leaf-feeding beetles
Slugs (N H E-84) M etaldehyde A pply  as a  b a it to  soil. R em ove old leaves, 
stalks, poles, boards, an d  o ther debris where 
slugs like to  hide and  lay  eggs.
Sowbugs D D T  25%  E .C . 
D D T  5%  d ust
1 oz. per gal. w ater S pray  or d u s t soil a round  p lants. R em ove boards 
and  trash  under which bugs hide.
Spider m ites (N H E-58) A ram ite  15%  W .P . 
chlorobenzilate 25%  
W .P .
1 tsp . per gal. w ater 
1 tsp . per gal. w ater
P ay  pa rticu la r a tte n tio n  to  underside of leaves 
w hen spraying. One trea tm en t is effective for 
several weeks.
K elthane 18.5%  E .C . 
m alath ion  50-57%  E .C .
2 tsp. per gal. w ater 
2 tsp. per gal. w ater
P ay  p a rticu la r a tte n tio n  to  underside of leaves 
w hen spraying. A pply  2 or 3 tim es a t  weekly 
intervals.
Springtails m a lath ion  50-57%  E .C . 
m alath ion  4%  d u s t
2 tsp. per gal. w ater S pray  foliage and  soil.
A pply  to  soil a t  base of p lants.
S ta lk  borers (N H E-24) Sam e as for leaf-feeding beetles S pray  foliage thoroughly  and frequently .
T hrips Sam e as for leaf-feeding beetles S pray  foliage carefully.
1 Do not use oil-base sprays on plants. Do not use malathion on African violets. Do not use carbaryl on Boston ivy. Do not use 
diazinon on ferns. Repeated use of D D T  and carbaryl foliage sprays may cause mite or aphid infestations to increase and become damag­
ing. Do not use insecticides during full bloom.
N o te : E.C. =  emulsion concentrate; W .P . =  wettable powder.
READ THE LABEL AND STUDY THE PRECAUTIONS ON PAGE 8
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LAWN INSECTS
Insects Insecticide1
Dosage per 
10,000 sq. ft.2 Suggestions
T ru e  w hite grubs (N H E-23) 
A nnual w hite grubs (N H E-23) 
Japan ese beetle larvae (N H E-32) 
G reen Ju n e  beetle larvae 
A n ts (N H E-111, Cir. 887)
chlordane
dieldrin
2 lb. 8 oz. 
12 oz.
Provides 5-year protec tion . In  established sod, apply  as granules 
o r spray, and w a ter in thoroughly. F or seeding, mix in soil 
before seeding. Do no t p lan t vegetable roo t crops in trea ted  
soil for 5 years.
A n ts (N H E-111, C ir..887) 
C icada killer (N H E-79) diazinon 1 lb.
A pply  as sp ray  or granules and  w a ter in  thoroughly . F or ind i­
v idual nests pour 1%  diazinon in nest a fte r dark . Seal in w ith
and  o ther soil-nesting wasps
(N H E-17)
dirt.
E arthw orm s chlordane 2 lb. 8 oz. As for grubs. C ontrol seldom  necessary.
Law n web worm s (N H E-115) carbary l
diazinon
2 lb. 
1 lb.
As sprays use a t  least 25 gal. of w ater per 10,000 sq. ft. Do no t 
w a ter for 72 hours afte r trea tm en t. As granules, app ly  from 
fertilizer spreader.
A rm y worm s (N H E-21) 
C utw orm s (N H E-77)
carbary l 8 oz. As sprays or granules.
C hinch bugs (N H E-35) Sam e as for webworm s As sprays or granules. Use 5 to  10 gal. of w ater per 10,000 sq. ft.
Leafhoppers (N H E-22) carbaryl 8 oz. As a  spray.
m ethoxychlor 4 oz.
M illipedes an d  sowbugs As for webworm s
M ites (N H E-58) K elthane 2 oz. S pray  grass thoroughly, 20 to 25 gal. of w a te r per 10,000 sq. ft.
m alath ion 6 oz.
Chiggers diazinon 8 oz. S pray  grass thoroughly. Use a t  least 10 gal. of w ater per 10,000 
sq. ft.
Slugs (N H E-84) Slug baits S ca tte r in 
grass
W here slugs are num erous.
‘ The following insecticide formulations commonly contain these amounts of active ingredients by weight. Carbaryl, 1J4 lb. of 80% 
W .P. contains 1 lb. actual carbaryl; chlordane, 1 gal. of 45% E.C. contains 4 lb. actual chlordane; diazinon, 1 gal. of 25% E.C. contains 
2 lb. actual diazinon; dieldrin, 1 gal. of 18.6% E.C. contains U/ 2  lb. actual dieldrin; Kelthane, 1 gal. of 18.5% E.C. contains U/ 2  lb. actual 
Kelthane; malathion, 1 gal. of 50-57% E.C. contains 5 lb. actual malathion; methoxychlor, 1 gal. of 25% E.C. contains 2 lb. actual 
methoxychlor.
2 Amount per 10,000 square feet 0 4  acre) is in term s of the active ingredient. Do not allow people or pets on lawn until spray has dried.
APPLY INSECTICIDES CAREFULLY NOT CARELESSLY, 
AND THOUGHTFULLY NOT THOUGHTLESSLY
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ANIMAL AND NUISANCE INSECTS
Insects Insecticide1 M ethod of application Suggestions
Flies, m osquitoes, 
gna ts  (N H E-16)
O utdoors: 
m alath ion  0.5%  
P urchase E .C . and 
d ilu te  w ith  w ater.
Spray shrubbery , flowers, 
and  tali grass, and around 
doorw ays and refuse 
containers
Dispose of refuse twice each week. E lim ina te  s tan d ­
ing w ater in eaves troughs, old tires, toys, tin  cans, 
etc.
Indoors:
pyreth rin  0 .1%  space 
spray  or 20%  dichlorvos 
resin s trip s
Use fine m ist or fog of 
p y re th rin  or 1 resin s trip  
per 1000 cu. ft.
Use D im etilan  4%  plastic bands in a tta ch ed  garages 
(1 per 100 sq. ft.). Use screening and keep repaired.
Fleas (N H E-107) carbaryl 5%  d u s t 
m a lath ion  4%  dust
D u st areas inside and 
outside the  hom e where 
the  pe t rests
D u st pe ts as needed.
Chiggers and ticks 
(N H E-56)
See chiggers under law n insects for insecticides and 
m ethod of application
Indoors use 2%  chlordane in oil as spray  and  tre a t 
pets w ith 4%  m alath ion or 5%  carb ary l. F or people 
use D E E T  as a  repellent.
H ornets, wasps, bees, 
spiders (N H E-17,116)
D D T  5%  0 . or 10% d u s t 
ch lordane 2%  O. or 5%  
d u s t
dieldrin 0 .5%  O. or 1%  
d u s t
m alath ion  1% O. or 4%  
du st
T re a t nests of bees, wasps 
or hornets a fte r dark . Use 
w ater-base sprays o u t­
doors.
F or spiders use foundation  spray  as for an ts. W asp 
or bee nests in pa rtitio ns  can be fum igated  w ith  a 
farm  liquid fum igan t applied above th e  nest. Avoid 
b rea th ing  fum igant vapors; in enclosed areas w ear 
a  su itab le  gas m ask. Avoid exposing occupants to  
vapors coming th rough  openings in walls.
C luster flies (N H E -1) 
E lm  leaf beetles 
(N H E-82)
D D T  5%  0 . or 10% d u s t 
dieldrin 0 .5%  0 . or 1% 
du st
B rush or spray  inside 
surfaces of window 
casem ents. A pply d ust 
in sash-cord openings.
F or cluster flies use dichlorvos s trip s  as suggested 
above for indoor flies. C aulk  around  windows and 
eaves to p reven t en try . P lug sash-cord openings w ith  
cotton.
Boxelder bugs 
(N H E -9)
dieldrin  0 .5%  
lindane 0.5%  
P urchase E .C . and  
dilu te w ith w ater.
S pray  on sides and 
foundation  of house and 
3 ft. of ad jacen t soil.
Seal cracks and crevices to  p revent en try . R em oval 
of seed-bearing boxelder trees will help. V acuum , or 
spray  w ith  0.1%  pyre th rin s in th e  house.
C lover m ites 
(N H E -2)
A ram ite  0.15%  
chlorobenzilate 0.25%  
K elthane 0.05%  
Purchase E .C . and 
d ilu te  w ith  w ater.
S pray  outside of the house 
from  ground up to  windows 
and ad jacen t 10 ft. of lawn.
R em ove grass and weeds from  18-inch s trip  nex t to 
foundation. V acuum , or spray  w ith  0.1%  pyreth rin  
in house.
M illipedes or 
centipedes
dieldrin  0 .5%  O. S pray or d u s t runw ays 
in  buildings
Use w ater-d ilu ted  sp ray  of dieldrin , carbaryl, or 
diazinon on outside foundation  and  3 ft. of ad jacen t 
soil.
1 Purchase especially prepared ready-to-use forms of insecticides for indoor use. Do not use oil-base sprays on plants or near open 
flames. Do not spray or dust food, food-handling surfaces (counters, chopping boards, etc.), or cooking and eating utensils.
N ote: E.C. =  emulsion concentrate; W .P. =  wettable powder; O. =  oil solution.
STORE INSECTICIDES SAFELY 
IN THE ORIGINAL LABELLED CONTAINER
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FOOD, FABRIC, AND STRUCTURAL INSECTS
Insects Insecticide1 M ethod of application Suggestions
A nts (N H E-111, 
C ir. 887)
ch lordane 2%  O. 
d ieldrin  0 .5%  O.
S pray  runw ays Use sam e insecticide a t  sam e dose b u t as E .C . d ilu ted  
w ith  w ater. S pray  com pletely around  outside foun­
da tion  wall ,and ad jacen t 4-inch s trip  of soil.
Cereal insects 
(N H E-11)
D D T  5%  O. or 10% 
d u s t
S pray  or d u st inside food 
cabinets and  shelves
D iscard infested packages. B rush o u t or vacuum  
food cabinets and  shelves.
Roaches
(N H E-3,4,5)
ch lordane 2%  O. or 5%  
d u s t
d ieldrin  0 .5%  O. or 1%  
d u s t
S pray  or d u s t runw ays and 
hiding places
M ore com plete tre a tm e n t is needed for successful 
contro l of brow n-banded roach. R epea t trea tm en ts  
m ay be needed in  2 or 3 weeks.
C lothes m oth s and 
carp et beetles 
(N H E-87)
D D T  5%  0 .  or 10%  d u s t S pray  or d u s t storage 
lindane 0.5%  0 .  or 1%  areas and  any  infested 
d u s t Places
R ecently  cleaned or w ashed woolens m ay be safely 
stored  in insect-free chests an d  p lastic  bags. A ir and  
brush o th e r woolens in  b rig h t sun ligh t before storing, 
or t r e a t  lightly  w ith  D D T .
Silverfish (N H E-86) D D T  5%  0 .  o r 10%  d u s t S pray  or d u s t runw ays B aits using 1 p a r t  sodium  fluoride plus 9 p a rts  p a n ­
cake flour are  also effective.
C rickets Sam e as for an ts
T erm ites  (N H E -57) chlordane 1%  
d ieldrin  0 .5%
P urchase E .C . and 
d ilu te  w ith  w a ter or oil.
Soak 6-inch w id th  of soil 
down to  footing around 
and  beneath  building, 1 
gal. per 2 cu. ft. of soil
R em ove te rm ite  m ud tubes connecting wood to soil. 
E lim inate  wood-to-soil contacts. V entila te  to  keep 
unexcavated  areas d ry .
Pow der-post beetles 
(N H E-85)
chlordane 2%  0 .
D D T  5%  0 .
pentachlorophenol 5%  0 .
S pray  or b rush  on infested 
wood several tim es
Pentach lorophenol is a  wood preservative also, b u t 
i t  has a strong persis ten t odor.
C arp en te r an ts  
(N H E-10)
chlordane 2%  0 .  o r 5%  
d u s t
S pray  or d u s t nest 
en trances
Use foundation  sp rays as recom m ended for an ts.
d ieldrin  0 .5%  0 .  o r 1% 
d u s t
1 Purchase especially prepared ready-to-use form s of insecticides for indoor use. Do not use oil-base sprays on plants or near open 
flames. Do not spray or dust food, food-handling surfaces (counters, chopping boards, etc.) or cooking and eating utensils.
N ote: E.C. — emulsion concentrate; W .P . =  wettable powder; O. =  oil solution.
FOR YOUR PROTECTION
Always handle insecticides with respect. After all, the 
people most likely to suffer ill effects from insecticides 
are the applicator and his family. Accidents and careless, 
needless overexposure can be avoided. During 1960, 1961, 
1962, and 1963, there were 11 deaths in Illinois due to 
accidental ingestion of pesticides: 7 from insecticides, 
3 from rodenticides, and 1 due to a herbicide. Of these 
11, four were from baits.Each year more than 750 Illinois children under 12 
years of age are rushed to a doctor because of suspected 
pesticide ingestion or excessive exposure. A study of such 
cases showed that 50 percent of the children obtained the 
pesticide while it was in use and 13 percent obtained it 
from storage (the source was not known in the rest). 
Fifty-three percent involved insecticides used as baits. 
All these accidents could have been prevented. The fol­
lowing suggestions for safe use of pesticides are designed 
to prevent such unfortunate careless accidents.
1. Store insecticides out of reach of children, irre­
sponsible persons, or animals; store preferably in a locked 
cabinet.2. If you use a bait around or in the home, place it 
after the children have retired and pick it up in the morn­
ing before they get up. Furthermore, place it out of their
reach. At present we do not encourage use of baits for 
insect control,
3. Put insecticide containers back in the storage area 
before applying insecticide. Small children have found 
open bottles by the water tap.
4. Avoid breathing insecticide sprays and dusts over 
an extended period. This is particularly true in enclosed 
areas such as crawl spaces, closets, basements, and attics.
5. Wash with soap and water exposed parts of body 
and clothes contaminated with insecticide.
6. Wear rubber gloves when handling insecticide con­
centrates.
7. Do not smoke while handling or using insecticides.
8. Do not blow out clogged nozzles with your mouth.
9. Leave unused insecticides in their original contain­
ers with the labels on them and in locked cabinets.
10. Wash out and bury or burn empty insecticide con­
tainers.
11. Do not leave puddles of spray on impervious sur­faces.
12. Do not apply insecticides to fish ponds.
13. Do not apply insecticides near dug wells or cis­terns.
14. Observe all precautions listed on the label.
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